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“ments. Capacities up to 100° 
Valuable components of relays, 


What has been accomplished by 
the AGMA in the development 
of adequate standards over the 
past five years is reviewed and 
available equipment analyzed. 


Aluminum Casting Alloys 
Their light weight, ease of ma- 
chining, resistance to corrosion, 
and good electrical and thermal 
conductivity make them useful 


This may be your year to be among 
the winners of the 10th Annual 
ELECTRICAL. MANUFACTURING 
Product Design Awards. See pages 
95-98 for rules of competition. 


in electrically operated products. 


Phototube Controls Heater 


Fifty kva of heating load is closely 
controlled through relays and 
solenoid valves, set in motion by 
increase in tiny current from a 
phototube receiving. radiant heat. 


ee 
+ a del 





of the Newest Member of the 


Belden Magnet Wire Family 


Celenamel magnet wire—newly developed by 
Belden—is copper wire insulated with a film cof 
cellulose acetate combined under heat with otbe* 
resinous materials. The film so produced is tough, 
flexible, continuous, and of high dielectric strength. 

ee @ 


Celenamel is practically impervious to the action 
of hot coal tar as well as petroleum naphthas. The 
properties are such that Celenamel meets and in 
some respects exceeds industry standards for oleo- 
resinous enameled magnet wire. 

eee 


In soldering operations it is unnecessary to remove 
the Celenamel insulation. Soldering of leads is 


accomplished by dipping in a low-temperature lead- 
tin bath or direct application of a soldering iron. A 
flux of rosin-alcohol should be used. 

eee 

Celenamel films are produced with insulation 
additions that have closer and more uniform toler- 
ances than have heretofore been available. The film 
withstands the usual temperatures encountered dur- 
ing coil impregnation and baking. 

e.hU6©°8 * 

Celenamel insulation possesses very good aging 
qualities. Celenamel magnet wire produced several 
years ago still exhibits its original mechanical and 
electrical properties. 

Celenamel is available in sizes 41 and finer. 


Belden 


WIREMAKER FOR 
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@ Widely known as an 
author and illustrator 
(including cartoons 
aimed at mosquitoes), 
Theodor Seuss Geisel 
now lives in Holly- 
wood. His new book, 
**‘McElligot’s Pool’’, was 
a recent Junior Liter- 
ary Guild Selection, 


iow F riction looks to 


Dy. Seuss 





The Friction Finch, of course you know, 
Is mighty mean. He loves to go 

To places where machinery whirrs 
_ And frustrate man-u-fact-u-rers She 
‘By bearing down on shafts and wheels | | 
With his abrasive toes and heels, 
Which rub, and rub, and rub, and rub 
And rub away your profits, Bub. 


To Dr. Seuss friction is a nightmare. assure greater rigidity, more precise 
It’s a nightmare to the manufact- alignment of parts. By permitting 
urer, too! For friction is the great higher speeds, they increase produc- 
enemy of production. It steals time. tion — bring lower costs. 
Retards speed. Wears down moving New Departure, world’s largest 
parts. Kicks up costs. maker of ball bearings, offers helpful 
| Ball bearings help end this. They technical literature. Write for it. 


Nothing rolls like a ball... 
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| NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE e Division of GENERAL MOTORS CORPORATION e¢ BRISTOL, CONNECTICUT e¢ BRANCHES IN ALL PRINCIPAL’ CITIES 
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ASK HIM TO... 

1. Assist you in the selection of the 
best insulating material for the job. 

2. iliarize you with their proper 

Si 

3. Suggest ways to eliminate waste. 

4. Increase your production. 


The IMC engineer makes his recommendations on the basis 
of his knowledge and experience—not of one or a few electrical insulating 
materials but of many, each made by a leader in his particular product field. He is a 
specialist in electrical insulation. He knows which 
product is best suited for each application. He and the 
IMC organization are at your service to give technical assistance 
as well as to see you get what you need when you need it. 


IMC PRODUCTS 


Macallen Mica Products—Vartex Varnished Cloths and Tapes—Varslot 
Combination Slot Insulation—Fiberglas Electrical Insulation— Manning 

Insulating Papers and Pressboards—H. & V. Insulating Papers—Dow Corning 
Silicones—Diefiex Varnished Tubings and Saturated Sleevings— National Hard 
Fibre and Fishpaper—Phenolite Bakelite—Permacel Adhesive 
Tapes—Asbestos Woven Tapes and Sleevings— 

Inmanco Cotton Tapes, Webbings, and Sleevings—Pedigree 

Insulating Varnishes— Wedgie Brand Wood Wedges. 
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New Standards Set the Pace for 


Fine-Pitch Gearing . . . . . . 80 Aluminum Casting Alloys . .. . 112 
The Chairman of the AGMA Fine-Pitch Gearing Floyd A. Lewis sets forth characteristics, design 
Committee reviews developments in fine-pitch factors and applications of these alloys, showing 
gear standards and makes some predictions. them to be versatile and widely available. 
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J. C. Van Ardsell, Jr., describes the advantages Current factors influencing electrical design, 
of these materials, particularly in components engineering and production, and a summary of 
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1 What They Are 


These sleevings and tubings are made 
of Fiberglas continuous-filament yarns, 
tightly braided and then saturated or 
coated with high-quality electrical var- 
nishes to exceed minimum ASTM and 
the Varnished Tubing Association speci- 
fications for dielectric strength and heat 
endurance. Unusual flexibility, chemical 
resistance, mechanical strength, and 
electrical properties are retained over 
wide temperature ranges to meet every 
application. 


2 Where They Are Used 


Sleevings and tubings of Fiberglas are 
used as coil and terminal insulation, in 
appliance wiring and cord-end insula- 
tion, phase connections—wherever a de- 
pendable, durable insulation is required. 


3 Forms Available 


They are available in all of the standard 
grades, sizes and colors established by 


the ASTM and VTA. Colors: brown, 
black, red, green, yellow, blue, white. 
Standard lengths: Varnished—36 to 42- 
inch cut lengths; Saturated—36 to 42- 
inch cut lengths, or in coils, depending 
on grades and sizes . . . several degrees 
of flexibility. 


4 Who Makes Them 


Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 


William Brand & Co., New York, N.Y. 
Dielectric Materials Co., Chicago, III. 


Insulation Manufacturers Corp., 
Chicago, Illinois 


Irvington Varnish & Insulator Co., 
Irvington, N. J. 


Mitchell-Rand Insulation Co., Inc., 
New York, N. Y. 


National Electric Coil Co., 
Columbus, Ohio 


Varflex Corp., Rome, N. Y. 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) for a variety of products 
made of or with glass fibers by Owens-Corning Fiberglas Corporation. 
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5 Who Sells Them 


Mfgrs’. Sales Offices, Distributors and 
Representatives listed on the right. 





In addition to Saturated Sleev- 
ings and Varnished Tubings, 
Fiberglas-base materials are avail- 
able in all forms commonly used 
in the manufacture and mainte- 
nance of motors, generators and 
other electrical equipment. For 
information on the complete line, 


AFFTON, MO. 
F. R. Hearn 


ALLENTOWN, PA. 
Everson Electric Co. 


ATLANTA, GA. 


Insulation & Wires, Inc. 


Mica Insulator Co. 


BALTIMORE, MD. 


Brooks Electric Sup. C 


BELLEVILLE, N. J. 
Technical Products Co. 


BIRMINGHAM, ALA. 
Mica Insulator Co. 


National Electric Coil Co. 


BLUEFIELD, W. VA. 
. R. Cameron 


National Electric Coil Co. 


BOSTON, MASS. 
Frank W. Garner 
Frederick H. Hart 
Industrial Electric 

Materials Co. 
Insulation & Wires, Inc. 
Mica Insulator Co. 

J. H. Sullivan 
A. M. Stetler 


CAMDEN, N. J. 


The Keefe Electronic 
Sales Co. 


CHARLOTTE, N. C. 
Mill Power Supply Co. 


CHICAGO, ILL. 
Wm. Brand & Co. 
Arthur J. Ellis Co. 
J. J. Glenn & Co. 
Hower & Pretat 
Insulation Mfgrs. Corp. 
National Electric Coil Co. 
Mica Insulator Co. 
Prehler Electrical 

Insulation Co. 


CINCINNATI, OHIO 


A. T. Carter 

yeo. L. Herrick Co. 
Mica Insulator Co. 
R. A. Staff Co. 


and 


DALLAS, TEXAS 


Edward F. Aymond Co. 


Summers Electric Co. 


DAYTON, OHIO 
Insulation Mfgrs. Corp. 


DENVER, COLO. 


Electric Motor Supply Co. 
Electrical Specialty Co. 


so. DETROIT, MICH. 
Ralph Hulton 
Insulation Mfgrs. Corp. 
Insulation & Wires, Inc. 
. C. Joos 


Mica Insulator Co. 
E. H. Radecky 
Wise Equipment Co. 


EAST ORANGE, N. J. 
R. T. Murray 


GRUNDY, VA. 
National Electric 
Service Corp. 


HARLAN, KY. 
National Electric Coil Co. 


HARTFORD, CONN. 
E. P, Pack 


HOUSTON, TEXAS 
Insulation & Wires, Inc. 
Mica Insulator Co. 


INDIANAPOLIS, IND. 
Geo. L. Herrick Co. 


KANSAS CITY, MO. 
Ace Electric Co. 


“<_ oe aanae. 
Slectrical ialty Co. 
C. D. La Some 
National Electric Coil Co. 
Tri-State Supply Corp. 
Western Fiberglas 
Supply Ltd. 


MENTOR, OHIO 
J. H. Clark 


TUBIN 


Lighting Fixtures & 
lectric Supply Co. 


NEW YORK, N. Y. 
Wm. Brand & Co. 
J. F. Crofton Associates 
Insulation & Wires, Inc. 
Mica Insulator Co. 
Mitchell-Rand 
Insulation Co., Inc. 


OKLAHOMA CITY, 
OKLAHOMA 


Butts Electric Works 


PEORIA, ILL. 
Insulation Mfgrs. Corp. 


PHILADELPHIA, PA. 
Electric Insulation Co. 
J. A. Maguire 
Mica Insulator Co. 
National Electric Coil Co. 


PITTSBURGH, PA. 
Ear! B. Beach Co. 
Geo. L. Herrick Co. 
National Electric Coil Co. 


PORTLAND, ORE. 
Electrical Specialty Co. 


ROCHESTER, N. Y. 
Mica Insulator Co. 
A. W. Schmitz 



















































SALT LAKE CITY, UTAH 
National Electric Coil Co. 


SAN FRANCISCO, 
CALIFORNIA 
Electrical Specialty Co. 
C. D. La Moree 
National Electric Coil Co. 
Tri-State Supply Corp. 
Western Fiberglas 
Supply Ltd. 


SCHENECTADY, N. Y. 


Mica Insulator Co. 
G. L. Wolfe 


SEATTLE, WASH. 


MILWAUKEE, WISC. 


write: Owens-Corning Fiberglas 
Corporation, Dept. 866, Toledo 1, 
Ohio, for a copy of the ‘‘Fiberglas 
Electrical Insulating Materials” 


manual. Branches in principal 
cities. 


CLEVELAND, OHIO 
Allied Rubber & Mica Co. 
Geo. L. Herrick Co. 
Insulation Mfgrs. Corp. 
Mica Insulator Co. 
National Electric Coil Co. 
Prehler Electrical 

Insulation Co. 


R. A. Staff Co. 
In Canada: Fiberglas Canada Ltd., 


Toronto 1, Ontario. 


NEWARK, N. J. 


Insulation Mfgrs. Corp. 
Mica Insulator Co. 


MINNEAPOLIS, MINN. 


Electrical Jobbers 
Equipment Co. 
Insulation Mfgrs. Corp. 


Electrical Specialty Co. 
Tri-State Supply Corp. 


ST. LOUIS, MO. 


Insulation & Wires, Inc. 

Prehler Electrical 
Insulation Co. 

White Supply Co. 

A. O. Woerner & Son 


ST. PAUL, MINN. 
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J. F. Smith arl R. Benson 
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COLUMBUS, OHIO NEW HARTFORD, N. Y. CONNECTICUT 
National Electric Coil Co. Arthur F, Schultz J. H. Sullivan 


ELECTRICAL 
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CARBON - GRAPHITE « MOLDED METAL 


S. “ . 


LONGER LIFE=MINIMUM COMMUTATOR 


WEAR FOR SMALL MOTOR BRUSHES 


Regular use by several leading customers has fully confirmed 
the outstanding advantages of the new Stackpole Grade 687 
High-Resistance Graphite Brushes for small AC-DC motors. 
Materially longer brush life and minimum commutator wear 
have been reported in every case. 

Although Stackpole Grade 687 Brushes have high specific 
resistance, contact drop is such that both motor speed and 
torque are essentially the same as when conventional electro- 
graphitic brush grades are used. Mechanical strength is excep- 
tionally high —a particularly desirable characteristic. Write 
for samples of the new Stackpole Grade 687 Brushes, giving 
as many details as possible on your application. Your own 
tests On your own equipment will prove convincing. 


(NOTE: Stackpole Brushes of all grades are sold only to original 
equipment manufacturers — not as replacements) 





NEW HELP ON MECHANICAL 
SEALING PROBLEMS 


Stackpole carbon, carbon-graphite and 
graphite seals offer many advantages over 
packing-type seals in providing bearing 
surfaces for rotating shafts. In order to 
retain pressure on old style units conven- 
tional packing must be tamped into 
position, a “follower” placed on top of it, 
and a nut drawn up on the “follower.” 
Such a seal requires periodic attention, 
tightening and re-packing. It may lead to 
abrasion of the shaft and allow packing 
material to work beyond the shaft—a 
condition which is not only undesirable 
but may prove dangerous. 

Carbon and graphite seals, as developed 
by Stackpole, completely eliminate shaft 
wear, since these mechanical seals rotate 
with the shaft and against a highly finished 
bearing surface on the 
housing end plate, thus 
reducing friction to a 
minimum. Full descrip- 
tion in Stackpole’s new 
Catalog 40. Write for it 
today! 


“EVERYTHING 


WORLD FAMOUS CONTACT 
SPECIALIST JOINS 
STACKPOLE ENGINEERING 


The appointment of Dr. Ragnar Holm, 
well-known Swedish physicist, to the en- 
gineering staff of Stackpole has been 
announced. Dr. Holm previously won con- 
siderable renown in Europe, where his 
research on the electric arc as applied to 
electric contacts resulted in important 
engineering advancements. Dr. Holm’s 
book, “The Techni- 
cal Physics of Elec- 
tric Contacts,’’ is 
already known to 
many engineers in 
this country. He has 
recently rewritten 
and expanded this 
volume which is now 
known as “Electric 
Contacts.” Dr. Holm will continue his 
research in our organization with the pur- 
pose of improving our products and being 
of service to our customers in problems 
related to the application of our materials. 





Write for Details on Any of These Stack- 
pole Products: Brushes (for all rotating 
electrical equipment) Contacts ¢ Iron 
Cores e Water Heater Electrodes 
Anodes °* Carbon Molds & Dies 
Voltage Regulator Discs °* Welding 
and Chemical Carbons °¢ Resistance 
Brazing Tips ° Bearing Materials 
Electric Furnace Elements, etc. 


News— 





MAKE SWITCH PENNIES 
REALLY COUNT 


Slide... Snap... Rotary Types 


Up-to-the-minute switches add greatly to 
the efficiency and ‘convenience of any elec- 
trical product—and that, of course, 
means greater sales appeal to the ultimate 
consumer. Whether it’s a line, slide or a 
rotary action switch that has been speci- 
fied, Stackpole probably has exactly the 
type you need, at a price in keeping with 
your production budget. 

Eighteen standard types include 1-, 2-, 
3-, and 4-pole and 3-position switches, 
with or without detent, spring return, 
covers and other optional features. Special 
types and adaptations can be produced 
economically for large quantity users. 
Samples available on request. 


FREE CARBON-GRAPHITE 


SPECIALTIES BOOKLET 


Carbon, graphite 
and powdered 
metal combinations 
offer so many pos- 
sibilities in modern 
industry that we 
can no more than 
hint at their extent 
in a page such as 
this. For this rea- , 

son, the big 32-page STACKPOLE 
CARBON SPECIALTIES book has been 
prepared. Far more than simply a catalog 
of the dozens of Stackpole products used 
throughout industry, it contains a wealth 
of technical data to help you evaluate 
carbon-graphite materials in terms of your 
own specific problems. A copy should be 
on the desk of every engineer, designer, 
production man and purchasing agent. 
Write for yours today on your company 


letterhead. Ask for Booklet No. 40. 





STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


IN CARBON BUT DIAMONDS” 


ELECTRICAL MANUFACTURING 












ii lte 


pt 
7 
F)\ 


ms) 


S- 


SY, 
4 


Get th ADVANTAGES 
of Ready VEEDER-READINGS 
«+» with Remote-Iindicating Magnetic Counters 


@ Up-to-the-minute figures on machine- yeeros: 
tion can be flashed from plant to office...@ 
Sew feet or many miles. 


@ Any number of counters can be mounted on a 
central panel. 


@ Direct VEEDER-READINGS give a plant-wide 
picture of production efficiency at all times 
.. at a glance. 


@ Lagging machines can be spotted instantly and 
conditions corrected immediately. 


@ Counters are easy to install and connect to any 
AC or DC source. 


This Small Reset Magnetic Counter is one of 
scores of types of Veeder-Root Counting and 
Computing Devices, standard and special, for 
electrical, mechanical, and manual operation, 
Write for 8-page Condensed Catalog. 
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GENERAL PURPOSE MOTORS-—Supplied 
with ball or sleeve bearings; rigid base or resili- 
ent mounting. Speeds: 850, 1150, 1725, 3450 
R.P.M. Ratings: Capacitor from 1/20 to 1 H.P.; 
Split Phase from 1/30 to 1/3 H.P.; Polyphase 
from 1/4 to 1 H.P.; Direct-Current from 1/20 
to 3/4 H.P.; Synchronous from 1/30 to 1/8 H.P. 


At best, ten agile fingers fed 50 electronic tube 
insulators a minute to a special finishing machine. 
But with the aid of this motorized hopper, each 
operator’s output jumped to 200 a minute. That’s 
an increase of 400% in productive efficiency! 


Built by the Detroit Power Screwdriver Com- 
pany, this hopper is surprisingly simple in design. 
An Ohio ballbearing, general purpose motor, 
rated at 1/12 H.P., drives the hopper through a 
gear reduction unit. The Ohio Motor operates at 
1725 R.P.M. The hopper turns at 9 R.P.M.— 


Motion of the hopper tumbles parts, such as 
glass insulators, rivets, balls, washers, etc., into 
collector ring feed slots. Parts then slide into a 
delivery track, which feeds them to the operator 
at a constant speed — in a uniform position. 


This continuous, day-in and day-out applica- 
tion proves the reliability of Ohio Motors. For 


Motorized hopper substitutes tumbling for fumbling 


more than 25 years manufacturers have solved 
difficult design problems with Ohio general pur- 
pose ... shell type ... torque motors. One-third 
of all oil burner motors in use today, for example, 
were made by Ohio. Make Ohio Electric your 
supplier of motors too. 


MOTORS 


THE OHIO ELECTRIC MFG. co. 5905 MAURICE AVENUE @ CLEVELAND 4, OHIO 
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Plastics where plastics belong Because of a unique combination of chemical, electrical, 


and mechanical qualities, Synthane laminated plastics can 
be applied to an endless number of practical purposes. 
Moisture and corrosion resistant, light-weight and struc- 
turally strong, Synthane has many collective advantages 
not readily found in any other material. One of the best 
electrical insulators known, Synthane is hard, dense, dur- 
able . . . quickly and easily machined. 
Among the interesting occupations of our type of tech- 
nical plastics are the redraw bobbin and chuck (below) 
used in winding fine denier nylon for women’s hosiery. 
















Fine nylon filaments can be wound without pulling and 

sticking because of the smoothness of the bobbin. Light 

weight of bobbin and chuck allows the spindle to be started 

and stopped faster and with less effort. Greater crushing 
strength of tube permits larger amounts of nylon to be 
wound. This is an appropriate job for Synthane, an inter- 
esting example of using plastics where plastics belong. 

If any of Synthane’s many properties suggest a use 
for it in your plant, let us help you before you design. 
Write for our complete catalog of Synthane plastics today! 

Synthane Corporation, 2 River Road, Oaks, Pa. 
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where Synthane belongs 











OR BEHIND IT? 





With industry clamoring for better products, businessmen 
are leaving no material unexplored which suggests a better 
answer to their current requirements. 

Our type of laminated plastics—Synthane—may be your 
answer to better products because it has not one, but many 
valuable properties in combination. 


As an electrical insulator, Syn- 
thane is one of the best—high 
dielectric strength, low power fac- 
tor, low dielectric constant. May 
be quickly and easily machined. 













For example, you can depend on 
Synthane for tensile, compressive, 
flexural and impact strength. 
Compares favorably with metals 
on a strength-for-weight basis. 


Synthane is the set plastic, sta- 
ble over wide variations in tem- 
perature. 





Light weight is one of Synthane’s 
most useful properties. Weighs 
about half as much as aluminum, 
has ample strength for all elec- 
trical and most mechanical ap- 
plications. 


Perhaps one of these or other Synthane qualities suggest its 
use in your product. If so, let us help you before you design ‘ 

. we may be able to save you considerable time, trouble 
and money. Send for your free copy of the Synthane Plastics 
Catalog today! 



























eQ@eecceseeeee 


SYNTHANE CORPORATION, 2 RIVER ROAD, OAKS, PA. 


Gentlemen: 


| Please send me without obligation a complete catalog of Synthane 
technical plastics. 


| Name 





Company 
Address 
City 











PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECH- 
NICAL PLASTICS + SHEETS * RODS + TUBES * FABRICATED 





Zone____ State. 








a NN 0 


a 
NY 


A \ , 
‘wa 
| \\ 





AMERICAN NAME PLATE & MFG. CO. 
4254 West Arthington, Chicago 24, Illinois 
Gentlemen: 


Please send us this booklet. 
"Name 
Address 


Town 
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eee When your spring procurement 
are ‘ a problems indicate the need of a 


ae 
SMT . & specialist at your elbow, send out a 


call for one of our 38 trained men 


constantly in circulation in the in- 
dustrial field. With coverage like 
this, you will get prompt if not im- 


mediate action. 


This is one of the many good 
reasons why it pays to do business 
with this alert group of seven spring 
plants. 


SPRINGS 
SMALL 
STAMPINGS 
WIRE FORMS 


ORIGINAL DIVISIONS OF ASSOCIATED SPRING CORPORATION 


....AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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Varslot is made from 100 percent 
rag paper combined with "Vartex'’ 
black bias varnished cambric. 
This product is characterized 
by its unusual flexibility, 
toughness, ,and high 


dielectric strength. 


SAM 


ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


} ake eae etl ate Vornished Fi 
Other Varter Products Varnished Combric Tapes 


] Varnished Duck ynthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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e@ Interchangeable contact parts simplify main- 


tenance on combination A. C.-D. C. control 


panels. 


@ Low cost because many parts are identical 
to higher production A.C. contactors. 


e Accessible terminals accommodate multiple 


connections. 


* Precision-guided, vertical action construction 


gives long mechanical life. 
e Small size without sacrifice of accessibility 


or rating. 


@ Steel panel mounting and front connections. 


SQUARE T) COMPANY a 
e 2 to 6 (some 8) poles in any combination of 


rT Ce vs 
normally open and normally closed contacts. 


* Double-break silver contacts, convertible from 


normally open to normally closed without ad- 


ditional parts, give maximum flexibility. 


Class 7001, Type R, 
D. C. Relay 


Class 7001, Type Q, a Ane OE 
D. C. Relay : NORMALLY OPEN NORMALLY CLOSED 


Write for Bulletin 7001 


SQUARE [) COMPANY 


LOS ANGELES 


o> 


DETROIT MILWAUKEE 
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ARIO « SQUARE D de MEXICO, S.A. MEXICO CITY, D.F. 
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SIZE OO A. C. CONTACTORS. Type QO available 
in both magnetic and mechanically held con- 
struction, 2 to 6 poles. Contacts easily converted 
from normally open to normally closed. Rating— 
10 amperes, 600 volts maximum. 


Ask for Bulletin 8502 (magnetic) or 8508 (mechanically held) 








SWITCHING RELAYS. Type P available in both 
A.C. and D.C. construction with identical con- 
tact mechanisms and magnetic actuators of sim- 
ilar design. Unusually compact, short-stroke and 
high-speed operation. Use of one to three self- 
contained, double-throw contact mechanisms 
gives extreme flexibility. Rating — 
pilot circuits, 600 volts maximum. 


Ask for Bulletin 7001 (D. C.) or 
Bulletin 8501 (A. C.) 





















SIZE O A. C. CONTACTORS. Type R available 
in both magnetic and mechanically held con- 
struction, 2 to 8 poles. Contacts easily converted 
from normally open to normally closed. Rating— 
15 amperes, 600 volts maximum. 


Ask for Bulletin 8502 (magnetic) or 8508 (mechanically held) 
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MACHINE TOOL CONTROL involves more than 
good relays and contactors. The control panel 
itself must have the same elements of sound de- 
sign, flexibility and accessibility. Square D offers 
a complete line of accessories and control panels, 
plus the counsel of seasoned Field Engineers in 
selecting the right equipment for any given 
application. 

MACHINE TOOL CONTROL BULLETIN 207 illustrates and 


describes Square D’s complete line. For your copy address 
SQUARE D COMPANY, 4401 N. Richards St., Milwaukee, Wis. 
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Approximately 
full size 


DeEsIGN engineers already have utilized the 
SB-1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
SB I water-tight, dust-tight, oil-immersed, fabricated- 
- metal, or explosion-proof housings are available to 
*,) fit your particular installation problems. 

*K it’s the....CONTROL cine ea 
our nearest G-E sales representative will be 
AWD glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 
TRANSFE® ditional information about the SB-1, or write to 


Apparatus Department, Section A856-6, General 
SWITCH Electric Company, Schenectady 5, New York. 
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GOOD SOLDER, AND ALL THIS TOO! 


he Federated solder you get the exact and ingot; acid core, rosin core and 
metal you specify, PLUS all these in- solid wire; triangle, strip, wiping 
tangible ingredients. These back- | and segment —see Federated first. 


ground factors mean service and 


security...they mean that you get online 
consistently better solder to help 


METALS DIVISION | 





you do a consistently better job. 


For any size, form, or composition AMERICAN SMELTING AND 
REFINING COMPANY 


of solder—bar, pig, body, drop, foil 120 BROADWAY, NEW YORK 5, N. Y. 
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Wagner Zichity Motors help Build Patronage... 


Operators of fashionable shops 
are quick to realize how well 
the installation of an air condi- 
tioning system can build 
patronage for their establish- 
ment. At Sak’s 5th Avenue, in 
Beverly Hills, customers relax 
and shop in cool comfort— 
thanks to the efficient air con- 
ditioning system pictured 
above. 

Air conditioning engineers 
specified, and used, Wagner 
Motors in this installation... 
as in thousands of industrial, 
commercial and home applica- 
tions ... because of their unfail- 
ing dependability! Dependable 
continuity of operation, out- 
standing service and economy 
are qualities found in every 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES « AUTOMOTIVE PRODUCTS + 


Wagner Motor. That’s why you 
see Wagner Quality Motors on 
the job everywhere, driving all 
types of apparatus that help 
people live in year ’round 
comfort. 


Hundreds of equipment manu- 
facturers have standardized on 
these outstanding motors. 
Wagner can help you, too. If 
you manufacture or use motor- 
driven equipment, it will pay 
you to investigate Wagner 
Motors. Quick, convenient, 
nationwide service facilities are 
available to users of Wagner 
Motors. Twenty-nine branch 
offices, located in principal 
Cities, are ready to give you 
service and advice. Contact our 





nearest office, or write us for 
bulletins on the complete line. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


The motor illustrated above is 
typical _of the Wagner complete 
line of polyphase and single- 
phase motors. 
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Superior Stainless strip steel 


Everywhere, day after day, modern Americans enjoy the beauty 
and usefulness of Stainless . . . the bright metal that stays bright, 
year after year. 


There’s profit in stainless products, and extra profit in fabrication 
when you use SUPERIOR Stainless Strip Steel! Uniform handling 
quality . . . achieved through special precision in manufacture... 
is one good reason why. Let us detail the others. 


Superior Steel 
CORPORATION 
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PARALLELISM in a ball bearing is one of its most vital 
dimensions. In Federal Ball Bearings it’s a mechanical cer- 
tainty because Federal equipment grinds both sides of an 
euter race at the same time. And sensitive gauges on all 
machines control this accurate dimension which is main- 
tained throughout production. 

Will Federal Bearings take the heavier loads? Crush tests 
of through-hardened balls and race rings see to that. Fatigue 
tests under pre-determined thrust and radial loads further 
cuard against failure. 

Are Federals quiet? They have to be to pass running 
tests in Federal’s soundproof “listening posts: After all 
dimensions and tolerances are checked, every bearing is 
tested for quiet operation. 

So it goes, all along the Federal manufacturing and in- 
spection cycle...over 100 individual production, inspection 
and cleaning operations go into every Federal Bearing—with 


every fourth operator an inspector. 


FEDERAL 


identical 


Twins 


It’s Federal’s way of making sure thai a bearing is neither 
too tight nor too loose, that the ball track is ground to a 
chatter-free finish and just the right radius, bores are cylin- 
drical, not tapered or bell-mouthed and the sides of the 
rings are parallel to each other and the ball track. 

In your equipment it means higher speeds, heavier load 
capacity, power saving and over-all friction-free perform- 
ance. 

There’s a Federal representative near you to help select 
the type and size for your particular application. Our cata- 
log “K” describes the complete Federal line. Write for it 
today. 


THE FEDERAL BEARINGS CO., INC. » POUGHKEEPSIE, NEW YORK 


Makers x SFene Ball Bearings 


REPRESE 


26 * Cleveland: 402 Swetland Building—1 


s Angeles: 5410 Wilshire B 


BALL BEARINGS 


OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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MITCHELL MFG. CO. 
CHICAGO 


WIREBOUNDS 


® save 20% in weight 


The Mitchell Manufacturing Company of Chicago, I 
maker of the Mitchell Room Air Conditioner was 
faced with the problem of shipping a 240 pound unit 


| 
| 
complete in one container. Long experimentation with | 
all types of crating resulted in the selection of Wirebounds. 


Today, all Mitchell Room Air Conditioners are 
shipped in specially designed Wirebound Boxes 
which not only afford complete protection of ship- 
@ reduce initial costs ments but also substantially reduce total shipping 


costs. According to company executives, these special 
®@ assure safe shipments 6 ited ; P 


| 


Wirebounds actually save 20% in shipping weight | 
over any other packaging method considered and 
produce still further savings by virtue of their low 


ae 


y initial cost! 


U meson. 


To learn more about the benefits of resilient, 
BOXES & CRATES 


lightweight Wirebounds use the coupon below. A 





Wirebound Sales Engineer will study your problems 
and design Wirebounds to improve your shipping 

i 
methods. Do it today. 7 








Front and rear halves of the Mitchell Room Air Conditioner are Protected against scratches by corrugated The Wirebound sides are quickly secured 
assembled on the base of the Wirebound Box. Total weight of paper, the unit is fastened to the base with Rock Fasteners. Cleats support the 
the unit complete is 240 pounds. The operation is performed on with steel strapping. Next the wrap- box bottom. After the top is fixed in 
a low, convenient work table by one man. around Wirebound sides are putin place. place the unit is ready for shipment. 








MAIL THIS COUPON TODAY! 
OX MFG. ASSN. 


ding, Chicago 3. 
Cc SEND A SALES ENGINEER 


WIREBOUND B , 
Room 1840, Borland Buil 


[-] SEND COMPLETE LITERATURE 
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Synthite PG-4 Clear Coil being lowered into Vacuum Tonk for impregnation before Boking 


Baking Varnish for Coil Held for 
High Temperature Submersive Activity 


* 
Resista nce rio. Researcu roblem for the Standard Transformer Com- 
pany, Warren, Ohio, was to find an insulating varnish equal 
to this important job: 


Coils used in their high voltage transformers called 
for thorough impregnation to give them excellent 
resistance to oil and moisture and assure long service. 


Dolph’s Clear Baking Varnish (Synthite PG-4) proved equal 
to their requirements—gave them a plus in exceptionally high 
dielectric and good heat resistance. 


Synthite PG-4 Clear Baking Varnish also affords maximum 
resistance to acids and alkalies and can be used on all types 
of electrical units, large and small. Cures in 4-8 hours at 
temperature of 275° F. Write for technical data folder on Syn- 
thite PG-4. John C. Dolph Co., 1058 Broad St., Newark, N. J. 
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IF IT'S Ee TO d-c 


RECTOX .. . for dependability and long 
life. Original Rectox Copper-Oxide units 
installed 20 years ago are still in use 
today ...a service record not duplicated 
by any other metallic rectifier. 


SELENIUM .. . providing a dependable, 
economical source of d-c power where 
small size and minimum weight are 
prime factors. Westinghouse Selenium 
Rectifiers are the result of more than nine 
years of continuous research. 


ELECTRONIC TUBES . . . Westinghouse 
Phanotron, Thyratron, Kenotron, Igni- 
tron and other types of tubes meet the 
requirements of such varied applica- 
tions as radio transmitters, speed con- 
trols, resistance welding control and 
x-ray equipment. 


Whatever the application—if it’s a problem of con- 
verting a-c to d-c—there’s a Westinghouse Rectifier to 
do the job. And whatever the problem, Westinghouse 
engineers, with a background of more than 20 years 
in the development and application of rectifiers, can 
offer you the best possible solution. 

Manufacturing limitations can be met— maintenance 
problems avoided—control problems simplified — 
with the Westinghouse complete range of a// types of 
rectifiers from which to select. Take advantage of this 
broad background of help on your rectifier problems 
—outline your requirements to your Westinghouse 
representative or write for further information— 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. J-21421 


© Westingho 
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Tue FORMETAL [Q means lower costs to you 


the bearing 
that created 


a°13,800 
SURPLUS 


If you use bushings or bearings, you ought to know about 
FORMETAL's “Improved Quality ... because it means dollar 
to “ your product really rolling...use savings to you. A manufacturer of small motors, for ex- 
ample, recently ordered FORMETAL Superformed Bearings to 
replace the bearings he was using. Result: Performance is 


| 

| | far better and the saving amounts to over $13,800—a sizable 

e a METAL amount for so small an item! 

i 

| The exclusive qualities of FORMETAL Superformed Bushings 

and Bearings offer you many opportunities for improvement 

at a saving. In a FORMETAL Bushing you can often use a 

thinner wall to provide the same strength as the thick wall 

of an ordinary bushing. You can have a higher Rockwell 


B U s # 1 NGS ) hardness without loss of machinability. Custom-made 
oil grooves—vital to long and smooth performance are 


A fe D B E A ee i Re G Ss i engineered to your requirement. 


Are savings important to you? Then why not investigate the 
advantages of using FORMETAL Bushings or Bearings —made 
of bronze, steel, or an alloy to your specification. Write for 
free catalog. Engineers and buyers of bushings, bearings, and 
spacer tubes will find it an extremely valuable reference book. 


National Formetal Co., Inc., 6604 Metta Ave., Cleveland 14, Ohie 
Please send free copy of your reference catalog. . 


NATIONAL FORMETAL CO., INC. 
: * ESTABLISHED 1919 
Product manufactured... _ -- oe pad : mt Monufacturers of “Superformed” Bushings and Bearings ..and Spacer Tubes 
i 6611 METTA AVENUE- CLEVELAND 14, OHIO 
Offices In DETROIT - CHICAGO * LOS ANGELES * NEW YORK 


Address 


City and State 






















Spongex gives both a smoother ride 


ROM TOY auto tires to more than a dozen 
es in your own new car, Spongex sponge 
rubber is being used to make life smoother and 
easier for everyone. 


In homes, offices and factories . . . in land, 
sea or air travel... wherever you go, whatever 
you do today, your path is made pleasanter by 
Spongex as an integral part of more and more 
widely varied products. 


Spongex is used for seals on iron lungs and 
incubators; for weather strip and rug cushions; 
for typewriter key pads and refrigerator in- 
sulation an infinite number of things, in- 


creasing almost daily. 








Made by a company which has specialized 
for 25 years in the production of cellular rubber 
products, Spongex is an amazingly versatile 
material that is being used by leading man- 
ufacturers to solve problems of cushioning, 
sealing, insulating, gasketing, dust-proofing, 
shock absorption, and for sound and vibration 
elimination. 


Give this unique material your serious 


consideration when planning improvements of 


your present products or developing new ones 
for future production. Samples available for 
experimental purposes. Sponge Rubber Products 
Co., 104 Derby Place, Shelton, Conn. Sales 
Offices in principal industrial centers. 


Trade Marks Rec. U.S. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX ° CECL-TITe ° TEXFOAM ° TEXLITE ° TEXLOCK j 
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RUGGED 


AS A SKYSCRAPER 


silane Magnesium-Copper Sulfide Rectifier 


CHECK THESE FEATURES 


Solid, compact, built of metal throughout, the Mallory Magnesium- 
Copper Sulfide Rectifier is practically immune to damage or abuse. 
Even if you accidentally injure one of the radiating plates, the efficiency 
of the rectifier is not affected. That’s because all the vital rectifying material 
is inside the rectifier—the outside fins are for heat dissipation only. 
Then, too, the Mallory Magnesium-Copper Sulfide Rectifier contains no 
liquids, bulbs or moving parts. There’s nothing to give trouble or wear 
out quickly. Moreover, the rectifier is built to withstand tremendous 
current overloads and voltage surges. 


No wonder the MCSR outsells all other dry disc types for low voltage, 
medium and high current applications! No wonder engineers every- 
where say that 


MCSR’s ARE THE WORLD’S TOUGHEST RECTIFIERS 
MAGNESIUM-COPPER 
SULFIDE RECTIFIER STACKS 


MALLOR AND POWER SUPPLIES 


RECTOPLATER* SUPPLIES—RECTOTRUCK CHARGERS — 
RECTOSTARTER* AIRCRAFT POWER SUPPLIES— 
SHEE: SUPPLIES ——- AUTOMOTIVE BATTERY CHARGERS 


Reg. U.S. Pat. Of. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


a ee ee ee ee ee ee ee. 


Proved long life 
Unaffected by high tem- 
peratures 


Withstands abuse and acci- 
dental short circuits 


Self-healing rectifying 
junctions 


Constant output ‘over many 
years 


Resists harmful atmospheric 
conditions 


Rugged, all-metal construction 


No bulbs, no brushes, no 
sparking contacts 


Millions in use 


ELECTRICAL MANUFACTURING 
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Distributed by 
INSULATION MANUFACTURERS CORPORATION INSULATION AND WIRES INCORPORATED 


Manufactured by 
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Tells what Keeps the 
Q AUTOMATIC 
~ TOASTER 


popping along 


eee?) 2c customers 


The cutaway photo shows seven important work- 
ing parts of the famous General Electric Auto- 
matic Toaster. All seven have this in common— 
they’re made of NICKEL or a Nickel Alloy. 


In NICKEL and its alloys, General Electric 
designers find all the properties they need to 
keep this new, smartly styled toaster popping 
along on schedule. 


The two wires designated by (1) and (2), for 
example, are made of pure NICKEL. These 
wires withstand intense heat. And the compen- 
sated thermostat heater ribbon (3) is a 72% 
Nickel Alloy that works faithfully to give every 
slice of toast the same even, brown color. 


What controls the toaster’s pop-up action, of 
course, is the large Monel* coil spring (4). It’s 
strong... tough... rustproof. Although subjected 


VITAL SPOTS in the General Electric 
Automatic Toaster, where rust, heat, wear 
or corrosion might ordinari!y cause trouble, 
are protected by the NICKEL and Nickel 
Alloy parts described in text. (Photos cour- 
tesy of General Electric Company, Bridge- 
port, Conn.) 


expect 


to temperatures of 500° F. day after day, it keeps 
its “spring.” 


Other Nickel Alloys in the General Electric 
Automatic Toaster include (5) the main switch 
spring of Inconel*; (6), (7) and (8) small coil 
springs of Monel; and (9) heating elements of 
Nickel-Chromium Alloy. 


So, in General Electric Automatic Toasters— 
as in many other nationally advertised appliances 
—NICKEL is constantly Your Unseen Friend. It 
is always guarding your goodwill and future sales. 
It protects the appliances you manufacture... 
makes them work better and serve dependably. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


*MONEL, *INCONEL — Reg. U. S. Pat. Off. by The International 
Nickel Company, Inc 


ELECTRICAL MANUFACTURING 


















= MOTOR 
CONTROLS fp 
eeeee#e#eses eeee eeee oy) 









A spectacular machine 
at the Machine Tool 
5 Show was this Fellows 
No. 10 Rotary Gear 
Shaper, equipped with 
Allen-Bradley solenoid 
motor controls mounted 
atthe top of the shaper, 





HE MACHINE TOOL INDUSTRY 
VOTES ON AUTOMATIC MOTOR CONTROL 
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At the Machine Tool Show 
September, 1947 


Machine tools ...164 freight cars and 9,651 trucks 

full... were displayed at the International Machine 
; Tool Show in Chicago. Motor controls were everywhere. 
But ONE control trade-mark dominated the show... 
Allen-Bradley. On the next page, Chart A portrays 
some startling facts. 


At the National Metal Congress 
October, 1947 





At another big Chicago exposition ...one month 
later. ..motor-driven machines were again on display. 
The machinery exhibitors once more showed a prefer- 
ence for Allen-Bradley controls, and the A-B trade- 
mark was again in the lead. Chart B, on the next page, 
tells the story. 

Surely such consistent control preference among machinery builders is the most eloquent 
proof of the dependability and trouble-free quality of Allen-Bradley controls. | 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
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See next page 


CHART A 
CONTROL APPLICATIONS 
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otor controls used on 


A census of he rnational Machine 


‘nes at the Inte — 
einen in Chicago !s ae oe 
i t of all motor- 
ly fifty per cen sohes 
ans at the big show were equipPp 


with A-B Quality Controls. 


Allen-Bradley solenoid motor starters, in six popu- 
lar sizes, will handle motors up to 100 hp, 220 v; 
200 hp, 440-550 v. Simple in design... no pivots, 
pins, bearings, or hinges to corrode or stick... no 
contact maintenance ... only one moving part. Millions 
of trouble-free operations. 


If you want trouble-free motor controls, follow the 


example of the leading machine tool builders ... use 

Allen-Bradley controls! Dependable action—preci- 

sion performance—and attractive appearance. 
The Allen-Bradley line includes 

several thousand types of push 

buttons, limit switches, float 

switches, temperature and pres- 

sure controls, relays, contactors... 

in enclosures to meet every need. 


Sore 
somite oe ue i 


Allen-Bradley Bulletin 800 T oiltight push buttons are 
designed especially for machine tools or other devices 
requiring oiltight pilot lights and control buttons. 

Various forms of buttons can be supplied with 
several types of contact arrangements... all pro- 
tected by oiltight diaphragms and oil seals. Send 
for Bulletin 800 T. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
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New OZACLOTH... 


improves even your best drawing! 


Order an Ozacloth print of your best pencil or ink 
drawing...and you'll be the first to admit the improve- 
ment. 































For Ozacloth has characteristics never present in an 
original drawing... never offered before in an “Interme- 
diate” print: 

1. OZACLOTH increases the opacity of pencil and ink 
images...gives you a translucent “duplicate” which pro- 
duces better prints than the original. 

2. OZACLOTH retains this improved line detail through 
the years. You have permanent sepia images—no pencil 
lines to smudge. No ink lines to run. No “surface” images 
to chip. No loss of opacity or reduction in reprint speed. 


3. OZACLOTH resists wear and tear...has a superior 
tracing cloth base...that’s plastic coated...impervious to 
water, grease, grime. Besides, Ozacloth can be cleaned 
with a damp cloth in seconds...and its images will not 
“offset” onto other prints in your files. 


4. OZACLOTH speeds up print production...is proc- 
essed in usual manner in your Ozalid machine...turns 
out subsequent prints in 26 seconds or less. 

5. OZACLOTH “corrects” in seconds. Deletions can be 
made with corrector fluid, or sand eraser—easily, pre- 
cisely. Additions can be made in pencil or ink on either 
side of matte surface. 


4 
| 
] 


DEPT. NO. 62 


OZALID, A Division of General Aniline & Film 
Corporation, Johnson City, New York 


Gentlemen: 

(] Please send free sample of new Ozacloth. 

(] Please send complete information on Ozalid process. 
No obligation. 


6. OZACLOTH cuts costs! For example, you can make 
a permanent 81/2 x 11 print for 26 cents; a 17 x 22 print 
for 52 cents. A fraction of the cost of your original draw- 
ing... yet full insurance for years to come! 






Name Position a 


Mail coupon today for free Ozacloth sample. 
Sw « Feel, ‘ | hy yy Oraclot hy 
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Ozalid in Canada — Hughes Owens Co., Ltd., Montreal 


It’s simple when a recording chart is operated by a Telechron syn- 
chronous electric instrument movement. A thermometer or any other 
recording instrument will write an accurate performance story. 


Telechron instrument movements are adaptable to almost any 
recording device. They’re used in the medical field for charting cardio- 
graph and metabolism tests . . . in industry for temperature and flow 
charts and a wide variety of industrial processes. They actuate either 
lineal or circular charts. Their perfect synchronism allows direct com- 
parison of any number of instruments. Terminal shaft speeds range 
from one revolution in five minutes to one in 30 days. 


Accuracy and dependability are assured by the Telechron motor 
used to drive these instrument movements. This is the motor that is 
used so widely to power general-purpose time switches, cycling timers, 
automatic controls, and other industrial timing and recording devices. 
It’s precision-built and lubricated by Telechron’s exclusive oiling 
system to give long service and keep maintenance costs low. 

Telechron motors are made by the largest producer of synchronous 
electric motors and timing devices for over 25 years. And every one 
is Underwriters Laboratories approved. Telechron application engi- 
neers are always glad to discuss your timing and control needs. Write 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, Mass, 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


34 
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Telechron motors are now 
being used for: 


Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


Cfelechion 


SYNCHRONOUS MOTORS 
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EATON PERMANENT MOLD 
=~ GRAY IRON CASTINGS 


for 
Pulleys aud Sheaves 


Uniform structure throughout the cast- 
ing, freedom from growth and segre- 
gation, plus good tensile strength and 
ability to take a high surface finish— 
SM MeL CM hl eet ta 
Mold Gray Iron Castings ideal for the 
Teele time ele he et he 
and similar parts. Free machinability 
makes for maximum production speed 
and low machining <ost. 

Eaton Foundry Division engineers 
will be glad to discuss the application 
of Eaton Permanent Mold Gray Iron 
Castings to your product. Send for 
your copy of the illustrated booklet, 
“A Quick Picture of the Eaton Perma- 
nent Mold Process for Producing Gray 
Temes tal: ae 


EATON 
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ATTRACTIVE NEW PLUGS 
IMPROVE APPEARANCE OF 
APPLIANCES 


Here is a brand-new plug that can do 
a lot to build sales for your products. 
Developed by General Electric, to 
keep you ahead in modern product 
design, it puts the “new look” on 
toasters, lamps, and every other 
appliance. 

It’s a new plug—with modern styl- 
ing—to make your appliances harmo- 
nize with their surroundings. Available 
in red, gray, black,or brown, this “400” 
line has many big features for added 
customer appeal. Its smooth, high- 
gloss surface and oval shape are easy 
on the hand and eye. It has solid- 
copper prongs for strength and good 
contact, one-piece construction that 
makes it an integral part of the cord. 
A bell-mouth opening at the heel end 
in back permits free movement of the 
cord, and increases cord life. 

These new “400” plugs are sold only 
as part of power cords, made to 
customers’ specifications. They are 
just part of a complete line of cords 
and plugs, made by General Electric 
to fit the needs of manufacturers. If 
you have a problem—from electric 
shaver to adding machine—just let us 
know, and we'll be glad to give you 
recommendations, based an long 


_ experience with many different pro- 


duct manufacturers. 
CHECK ITEM (A) FOR FURTHER INFORMATION. 


TINY 
RECTIFIER 


Less than one inch square and only 11/16 inch thick, 
this little General Electric selenium rectifier is really 
a giant for reliable service in portable radios. It’s a big 
help in simplifying designs and in saving valuable 
space, too. 

In designing these small rectifiers, consideration was 
given to the temperatures usually encountered within 
the cabinet of a small radio receiver. Ratings are based 
on ambient temperatures of 50 C to 60 C, which ex- 
perience indicates is the usual operating temperature. 

General Electric selenium rectifiers have an excep- 
tionally high inverse peak rating and an extremely low 
inverse current even with peak voltages up to 350 volts, 
which is the maximum encountered under normal 
operating conditions. The forward voltage drop through 
the rectifier is also very low, being on the order of 5 
volts at rated current output. 

These useful, small rectifiers are coated with moisture- 
resistant varnish, to afford protection from humidity 
and dampness. 

Available in two sizes: 
Model 6RS5GH1—1 in. x 1 in. x 11/16 in. 
Model 6RSS5GH2—1 in. x 1 in. x 15/16 in. 


CHECK ITEM (B) IN COUPON FOR INFORMATION. 


A NEW SERVICE AIDS DESIGN —CUTS COSTS 


A brand-new service is now offered manufacturers whose products 
have electric circuits that demand extra protection. General Electric 
is prepared to supply your complete wiring assembly—a wiring 
harness made to your specifications, or specially designed by 
General Electric engineers to solve your problems. 

A General Electric wiring harness is an assembly of any desired 
combination of rigid or flexible conduit, EMT, boxes, fittings, 
wiring devices, and conductors. The unit is shipped completely 
assembled, ready for installation. Your requirements may be only 
a length of flexible conduit with a connector at each end, or an 
intricate arrangement of a variety of wiring materials. 

By eliminating such costly operations as cutting, threading, 
bending, and wiring, you can cut your production time, save floor 
space, eliminate undue inventories, and reduce manufacturing costs. 

Your first step in making actual cost comparisons is to ask for 
an estimate. Send your specifications to General Electric Company, 
Conduit Products Division, Bridgeport 2, Connecticut, or ask a 
representative to call. For an informative, free booklet on wiring 
assemblies, CHECK ITEM (C) IN THE COUPON. 
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TOUGH GUY 


When you design portable tools or any 
other equipment requiring electric supply 
cords, don’t overlook the importance of 
really tough cords that will provide un- 
interrupted service. Take a_ portable 
grinder, for example. When you equip it 
with General Electric rubber-jacket cord, 
you are “building in” resistance to abra- 
sion, oils, alkalies, and acids. It stands 
up under constant flexing, yet it’s light- 
weight and easily installed. 

A large selection of types is available 
for various applications, including Gen- 
eral Electric Types S, SJ, SV, and Type 
POS] rubber rip cord. 

We'll be glad to help you select the 
best cord for your design. If you want 
handy information for your files, CHECK 
ITEM (D) IN THE COUPON. 


GENERAL ( ELECTRIC 


General Electric Company (Section L1-422) 
Construction Materials Division 





Bridgeport 2, Connecticut 


Please send me material on the items checked below. 


A [_] Power cord sets for appliances 


B [] Tiny selenium rectifiers 


C [] Free booklet on G-E conduit assemblies 


D Cc] Portable cords 


When you use heat-beating 
Deltabeston fixture wire for 
showcase wiring, fixtures, 
etc., you can count on long, 
dependable service. It stays 
on the job even at tempera- 
tures as high as 125 C (257 
F). What’s more, Deltabes- 














EXACTING TESTS 
AND INSPECTION PROVE 
SERVICEABILITY OF 
DELTABESTON* 

FIXTURE WIRE 





E [] Sample piece of Deltabeston fixture wire 





ton’s moisture resistance 
helps cut trouble on jobs 
when dampness is a factor. 
Deltabeston Fixture wire 
has a smooth outer jacket 
that is flexible, clean, and 
easy to strip. Exacting tests 
and inspections are con- 
ducted to obtain the best 
performance from every reel 
or coil. This careful quality 
control is why you can 
count on Deltabeston de- 
pendability. Just compare improved Deltabeston with other fixture 

wires. There’s a whale of a difference in looks, quality, and perform- 

ance. For a free sample, just CHECK ITEM (E) IN THE COUPON BELOW. 

If you would also like a copy of the DELTABESTON WIRES AND CORDS 

CATALOG — containing descriptions, pictures, and data on a large 





variety of heat-resistant wires and cords—CHECK ITEM (F) AS WELL. 


*Trade-mark Reg. U.S. Pat. Off. 


The Construction Materials Division of the General Electric 
Company manufactures a full line of wiring components. It offers 
outstanding research, engineering, and production facilities to 
designers. Whatever your problems may be, if they are in the field 
of electricity, look first to General Electric for these products: 


WIRES @ CABLES @ FLUORESCENT ACCESSORIES @ CONDUIT PRODUCTS 
AND SPECIAL CONDUIT ASSEMBLIES @ DELTABESTON HEAT-RESISTANT WIRES 


AND CABLES @ SELENIUM AND COPPER-OXIDE RECTIFIERS © WIRING DEVICES 


| would also like information on the following subject: 
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Cadguadeds 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 
ALBANY+ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY,MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER? SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicotes Sales Office Only) 
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oe ee : ‘ Fully-Enclosed 


Half-Shell 
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Fully Enclosed 
Fuse Mounting 








Step Down-Up 


eh SPECIFY 


Low Voltage 


Open-Type 
Strap Mounting 









%& Prove the performance of your product in advance at the cj RAC Ol fe 
design stage. Simply arrange for delivery of a production in : 
sample “’Gracoil’’ Transformer built to your exact specifications. Re ee 


Put it through gruelling tests. Check its superior performance. 


Compare your sample ‘’Gracoil’ Transformer on every point. Be 
Coil Assem- 













convinced that with “‘Gracoil’’ you are using the best unit 
obtainable to make your product more saleable, eliminating 
costly ‘servicing’. Each unit that follows with your quantity 
order of “Gracoil’’ Transformers will perform just as efficiently 
as your production sample. Each unit will be equipped with 
famous ‘“’Gracoil’’ windings expertly wound, finished, shaped 
and proofed against weather, moisture and wear with wax or 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write 
today. 
























blies include: _ 
Armature i 
Field e Choke 


Balance e In- a 










duction e Magnet e Reactance 
Timing e Relay ¢« Solenoid 
Telephone Types « wound to 
exact specifications. 





% Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) 
*& Fully Enclosed * Filament * Audio * Filter Reactors 















* Isolation * Step-Up %* Step-Down % Special Transformers 


ae ELECTRICAL COS AND TRANSFORMERS 
Established in 1935 S734: MN. PULASKE £Oi. CHICAGO: 39, tAt., VU. S.a 
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The die-cast, rustproof zinc case gives power protection — the kind of 


advantage scores of EMC users have learned to depend on. 


This precision-built motor is dynamically balanced and has grease- 
sealed ball bearings for lifetime lubrication. Speed ranges from 1500 
to 1650 r.p.m.; fractional horsepower up to 1/100. Windings for 
60-cycle AC voltages of 6 to 230 . . . Write for complete details. 


mmm) ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 


r\ REGISTERED ?. MOTORS FOR ALL INDUSTRY x A C | N E 


CUSTOM. BUILT FRACTIONAL 4 WISCONSIN 
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SINGLE OVERLAY 







INLAY STRIPE 


DOUBLE OVERLAY 


Gives you Solid SILVER CONDUCTIVITY plus SPRINGINESS 
of Beryllium Copper 


Here’s the General Plate Laminated Metal that 
you have been waiting for .. . General Plate 
Silver on Beryllium Copper. This laminated 
combination gives you the good conductivity 
of silver ... which was lacking where only 
Beryllium Copper was used... plus 

the springiness of beryllium copper. 

General Plate Laminated Silver and 

Beryllium Copper is available in com- 
binations of silver on one side or both 


sides .. . or inlay stripe. Used from tiny 





switch blades to heavy strips... 


GENERAL PLATE COMPANY 


General Plate Laminated Silver and Beryllium 
Copper will give you better performance plus 
long life. Investigate this new metal com- 


bination, today. Write for information. 
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''There’s an easier way to get Overheat Protection’’ 


USE BUILT-IN 


KLIXON PROTECTORS 


To Prevent Burnouts of Motors, Transformers, 


Solenoids, Variable Voltage Transformers 


You don’t need artificial cooling methods to keep motors, solenoids, 
transformers or variable voltage transformers from overheating and 
burning out. All you need do is to specify that your equipment manu- 
facturer supplies you with equipment that has built-in Klixon Pro- 
tectors. 


Klixon Protectors will save you money and headaches by preventing 
overheating and burning out of equipment. And because it is built-in 
by the manufacturer, it is matched to the thermal characteristics of the 
particular equipment. It means that you get a tested and proven com- 
bination of a correctly rated protector for the device assuring positive 
protection. 

Eliminate burnouts, reduce repairs and replacements by insisting 
that the equipment you buy has Klixon Protectors. 


HERE'S HOW IT OPERATES 


CLICK. 
When temperature within the 
equipment reaches danger point, 
KLIXON Prorector snaps the 
power “OFF” preventing burnouts. 


A —1 , 

CLICK...IT’S ON! 
When the equipment cools to safety, 
the Klixon Protector snaps the pow- 
er ‘“‘on”’ automatically if the auto- 
matic reset is specified ... or when 
the reset button is pushed when 
manual type is specified. 


SPENCER THERMOSTAT COMPANY 


104 FOREST STREET, ATTLEBORO, MASS. 





















Can you make a better 


Electrical Product with these 
Duplan GLASS FABRICS? 


Duplan, the largest weaver of glass 
fabrics, makes many kinds of glass 
cloth that improve electrical products. 
These fabrics can increase the insulat- 
ing factor, resist high temperatures, 
overloads and moisture penetration, 
are unaffected by oils and most acids, 
and cannot rot. They arelight in weight 
but have a tensile strength greater than 


some types of steel. 
For these and other important reasons 


Duplan Glass Fabrics can be used extensive- 
ly in making: 


Motor Insulation 

Panel Boards 

Laminates 

Antenna Housing 

Slot Liners 

High Frequency Electronic Parts 
Relays and Controls 


4nd many other uses that save money or 
give better products. 


You will never know how these Glass 
Fabrics could help you until you, too, 
have investigated their possibilities in 
your product, Our fabric engineering 





Slot Liners of Glass Fabric and mica pro- 
vide maximum protection where mechanical 
and electrical requirements are severe. 
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Electrical Laminates reinforced with Glass Fabric combine high structural strength with excellent 
insulation qualities to meet many electrical parts specifications. Glass Fabric cannot burn, is acid 


resistant and unaffected by moisture. 


staff will help you apply Glass Fabrics 
in your work, 


NYLON INDUSTRIAL FABRICS 


Duplan weaves many other industrial 
fabrics, including many made from 
nylon. These have hundreds of indus- 
trial uses. Some are standard weaves. 
Others are designed for special uses. 
All bring extra benefits. 





Electric Motors—Glass Fabric insulation for 
coils and wiring resists high temperatures, over- 
loads, oil; reduces motor failure and down time. 


Write now: Tell us how you use fabrics. 
Get a list and technical data on both 
Glass and Nylon Fabrics. See how you 
could use them. If necessary, Duplan 
will work with you to develop special 
weaves for specific uses. 


Industrial Division 


THE DUPLAN CORPORATION 
512 Seventh Ave., New York 18 


YOUR PRODUCT IMPROVEMENT 


MAY BEGIN WITH 


INDUSTRIAL FABRICS 


NYLON * GLASS 
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ANNOUNCING 


THE ELECTRONIC AMPLIDYNE 


G-E electronic amplidyne, showing 
covered amplifier panel on right. 


Now, in one “package” you can have all the advantages 
of versatile amplidyne control plus a matched-to-the- 
job electronic amplifier. For machine tools and other 
motor-driven equipment, this new electronic ampli- 
dyne provides an easily applied, one-unit means of 


obtaining any desired combination of— 


Stepless, variable speed 

Regenerative braking 

Maintenance of speed with overhauling loads 
Fast, smooth acceleration with protective current 


limit 


The G-E electronic amplidyne is practically instan- 


taneous in response and can provide very high ampli- 


fication. It can be applied to the control of motors 


from 4 hp to 200 hp. Check Bulletin GEA-4889. 


a 


I 
a Electronic 
amptidyne 


es ! ! 
| 
| 


Odjusting | 


contro} Current limit 


| signal 


This schematic drawing shows the relationship of the electronic 
amplidyne to a driven machine. 
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TIMES ““TARRY’’ OR ““DWELL” ACCURATELY 


If you are looking for a device to accu- 
rately regulate the timing of a machine 
motion—‘“dwell time” at the end of a 
stroke on a drill press, for example, or 
“tarry time’”’ at the end of carriage travel 
on a grinder—you want a G-E electronic 
timer. Its repetitive accuracy is good— 
within 1/120 of a second. Each timer has 
a 20 to 1 range of adjustment which is 
stepless. Five types are available with 
overall timing ranges from .045 to 120 
sec. All timers operate on 115- or 230- 
volt power. Check Bulletin GEA-2902. 





SAYS ““OVERLOAD!”’ BEFORE IT’S TOO LATE 


Overloading and failure of structural parts 
in industrial machinery may be avoided 
with G-E magnetic strain-gage equipment. 
These gages are easily installed and eco- 
nomically versatile (one gage can be used 
repeatedly in many locations). The gage 
head may be mounted to give it ample 
support against normal vibration or shock. 
Amplifying equipment is not essential. Two 
types are available—for measuring slowly 
varying or rapidly varying strains. Check Bulletin GEA-3673. 





SEE IT! THEN YOU'LL KNOW IT! 


More and more designers are using elec- 
tronic control because of its accuracy, 
versatility and compactness. A thorough 
knowledge of its theory and application 
will enable you to incorporate it profit- 
ably in your equipment. To help you and 
your organization learn quickly the fun- 
damentals of electronics, General Elec- 
tric offers a complete visual training 
course — twelve half-hour slide films 
with records, individual lesson guides keyed to the film, and a manual 
for the course instructor. Complete details in Bulletin GES-3303. 





NOW READY! 3 New Thy-mo-trol Bulletins 


G-E Thy-mo-trol—the drive which provides d-c performance from 
a-c power plus wide-range stepless speed control, controlled torque 
and excellent speed regulation—attracted much interest at the 1947 
Machine Tool Show. We’ve prepared three new bulletins describing 
Thy-mo-trol drive. Each publication gives you all the basic facts about 
Thy-mo-trol drive in concise, easy-to-file form. Check Bulletin GEA- 
4849 (44 to & hp drive), GEA-4714 (34 to 7% hp drive), or GEA- 
4847 (10 to 30 hp drive). 
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TIMELY HIGHLIGHTS 
ON IX PRODUCTS 


GG 


“ee 


"RI/CL AD OPEN (DRIPPROOF) 


INDUCTION MOTORS 





General Electric is glad to announce to machinery builders 
that it will now deliver Tri-Clad open (dripproof) induction 
motors on an off-the-shelf basis! In other words, shipment of 
your Tri-Clad motors will start almost as soon as your order 
is received. The available range of ratings is 1 to 20 hp (a few 
ratings in this range require a slightly longer delivery period). 
So, if you need induction motors now, call or write your nearest 
G-E sales office today. We’ll be glad to tell you how soon your 
Tri-Clad motors will be shipped. For more information on 
Tri-Clad induction motors and the job they can do for you, 
check the coupon below. 


rPrerrecre2rrerrer2 eer @rowororoeoroce eae eweaee 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section A 668-59, Schenectady 5, N.Y. 
Please send me the following bulletins: 
_| GEA-4889 Electronic Amplidyne 
GEA-3992 Tri-Clad Induction Motors 
GEA-2902 Electronic Timer 
|__| GEA-3673 Magnetic Strain-gage Equipment 
|_| GEA-4849 Thy-mo-trol Drive (Y% to 2 hp) 
|_| GEA-4714 Thy-mo-trol Drive (% to 72 hp) 

GEA-4847 Thy-mo-trol Drive (10 to 30 hp) 

GES-3303 Industrial Electronics Training Course 

~ CONSULT YOUR SWEET’S! You'll find “everything electric”’ 

for machinery manufacturers in the General Electric section. 
NAME... 
COMPANY 
STREET 


CITY 
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Heres Why | Speci 


DESIGNED FOR MORE HOLDING 
POWER. The multiple-spline 
principle is one of the most effi- 
cient methods of transmitting 
torque. In socket screws, the 
multiple spline directs all the 
force applied in “‘wrenching up” 
into rotary motion. For this rea- 
son, multiple-spline screws have 
great inherent strength, can be 
tightened far beyond the point 
where hex-type screws round 
out or burst. Result: tighter 
grip... greater holding power. 


ear 


RESISTS SEVERE VIBRATION. The 
Bristo Multiple-Spline Socket 
Screw is ideal where severe vi- 
bration is a problem... dis- 
assembly frequent . . . fastening 
points hard to reach . . . or where 
small size presents a breakage 
hazard. 

PRECISION THREADING. Bristol 
precision, famous for over 50 
years in the instrument field, 
is strongly reflected in Bristol 
screw products. Careful design, 
close tolerances and precision 


ONLY THE “B-LINE” HAS THE RIGHT 
SOCKET SCREW FOR EVERY APPLICATION 


testing the 


threading, are backed up by a 


complete inspection system. This 


includes close control over alloys, 
final product for 
hardness and ultimate strength, 


gauging threads for lead and 


pitch and ending with 100% 
visual inspection before packing 
to insure a_ precision socket 
screw. Result: quicker, easier 
fastening on the job... low- 
ered assembly costs. 


“INTERNAL WRENCHING” GIVES 
DESIGN ADVANTAGES. Socket 
screws require less pocket al- 
lowance in the product for 
wrenching . . . allow reductions 
in flange sizes . . . permit neater, 
more compact design. 


BRISTOL HEX SOCKET SCREWS. 
Bristol Hex Socket Screws are 
made from the same materials 
... by the same processes .. . to 
the same specifications as the 
Bristo Multiple-Spline, differing 
only in socket design. They give 
superior service in ordinary sock- 
et screw applications. 


Write for bulletin and prices. 
THE BRISTOL COMPANY, 
Mill Supply Division, 153 Bristol 
Road, Waterbury 91, Conn. 


{_ mI 


“Multiple-Spline” 
Cop Screws No. 4 to 1” 


3 MD 


“Multiple Spline” “Hex" 
Set Screws Set Screws 
No. 4 to 4” No, 4 to 1” 


“Hex" Cap Screws 
No. 4 to 1” 
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.».here’s why these cost-cutting components 
are the designer’s first choice 


How much does a rectifier cost? First, of 
course, is the purchase price. But, unless it 
stands up on the job, it might cost you dis- 
satisfied customers — loss of prestige for 
your product. 


The rectifier you build into your equip- 
ment must deliver d-c power day after day 
—under service conditions over which you 
have no control. Proved dependability is 
essential. 


In Federal Selenium Rectifiers you get 


quality that’s backed by the engineering 
and production skill of America’s first manu- 
facturer of Selenium Rectifiers—the know 
how that has pioneered every major ad- 
vance in their design and construction. 
There’s a Federal Selenium Rectifie: 
Stack for practically every job—from space- 
saving miniature units of milliampere ca- 
pacity, to heavy-duty, multiple-plate stacks 
capable of handling thousands of amperes. 
Write Federal today for prices and data on 
the rectifiers that you need. Dept. F616 


Federal lélephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide 


research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J., is a unit. 
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in Canada: —Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors : — International Standard Electric Corp. 67 Broad St., N.Y. 
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are ZINC pie castings 


The largest casting above is a 
worm hub, and any number of 
the other 2 castings are used to 
build up the length of the worm 
track for each installatien. 


TO STAND THE GAFF OF WINDING OVER 
e-melelemelelee FEET OF HOSE! 


The excellent wear resistance of zinc die cast- 
ings is graphically demonstrated by the odd- 
shaped hose reel parts pictured above. A 
number of these die castings are used to form 
the worm for hose reels on gasoline and other 
dispensing trucks. The hose is wound or un- 
wound by means of a steel pawl riding back 
and forth in the worm track, and here is what 
the manufacturer has to say regarding the 
ability of zinc die castings to stand this gaff: 

“This level winding device has been on life 
test in our laboratory. After having passed the 
equivalent of winding 8,000,000 feet of hose, 


You probably know the zinc die casting alloys by the trade name, 


it was found that the steel pawl needed re- 
placement. The worm was not greased or oiled 
after the test run started and periodically dur- 
ing the test, sand and dirt was sprinkled on the 
worm to simulate the worst operating condi- 
tions. The (zinc) die castings in this applica- 
tion have proven to be highly satisfactory.” 

In addition to wear resistance, zinc die cast- 
ing have excellent ductility and impact, tensile 
and compressive strength. These properties, 
together with excellent casting characteristics, 
have made zinc the most widely used die 
casting metal for many years. 


Zamak. The New Jersey Zinc Company developed alloys of specific compositions 
for the die casting industry and gave them this name. Zinc alloys of these com- 
positions are the only ones used for die casting. The die casting industry under- 
stands the necessity for careful control in the formulation of these alloys to assure 
maximum mechanical properties and dimensional stability. 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


FOR DIE CASTING ALLOYS 
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\ \ *MIRAGLAS VARNISHED TUBINGS 
SLEEVINGS & TAPES 


\ WOVEN TAPES, TUBINGS 


\SLEEVINGS & CORDS COTTON TAPES & SLEEVINGS 
CLOTHS, ETC, “© MIRAGLAS-MICA COMBINATIONS 


VARNISHES—WAXES—COMPOUNDS 


*F Woven of Fiberglas Yarn 


51 MURRAY STREET - COrtlandt 7-9264 - NEW YORK 7, N. Y. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE 
POUNDS «+ FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHEC 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING - FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES - EXTRUDED P 


* INSULATING PAPERS 
* TRANSFORMER COM 
> CAMBRIC CLOTH AND 


a Trin tm 
LASTIC TUBING 
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UNION 
PACIFIC 


C. A. Robins 


* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad. 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 


Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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NOW... 


VARIABLE 
SPEED... = 
AT ITS 

BEST! 


IMPROVED 


STERLING SPEED-TROL 

... PERFECT “SPEED CON- | 

TROL” IN ONE COMPACT | 
POWER UNIT 


























Fingertip speed control provides 
flexible, positive power at the 
correct speed — faster or slower. 
Thousands of satisfied users are 
getting maximum production 
efficiency under variable condi- 
tions with Sterling Speed-Trols. 





. 


Improved Sterling Speed-Trol is the 
Improved Sterling Speed-Trol occupies | simplest speed control power unit you 
one-half the space formerly required. i can buy — accepted V-Belt principle. 
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Use the improved 
Sterling Slo-Speed 
geared motor — 
where one best con- 
stant slow speed 

is required. 









The improved Sterling Speed-Trol 
era is rugged, sturdy, and of bal- 
sheadiiediaiid anced design for every horse- 
motor mountings. power rating. Motor and speed 

control in one compact, integral 
unit. Generous capacity — liberal 
ball bearings —experienced en- | 
gineering insure long, depend- ) 
able service. Available in a wide 
range of speed combinations. 







Use the improved 
Sterling Klosd 
general-purpose 
motor — where one 
best constant normal 
speed is required. 


rERLIN es 

MOTORS 
GENERAL OFFICES. $ ANG : 

New York 1 - Chicago 6 + Shee ts heaerivagl a CALIFORNIA 


St. Louis 8 + Atlanta 3. New Orle es Philadelphia > Cincinnati 2 


ans 13-6 Dallas le Sa n Francisco 5 Seattle + 
Representatives nm Pring tpal Cities and Foreign C ountries 








During the war 70% of Bunting output was Precision 

Bearings, mostly for aircraft engines. These facilities 

are producing, today, the exceptionally fine bearings 

needed for the precision jobs of Post-War Industry. The Bunting Brass 
& Bronze Company, Toledo 9, Ohio. Branches in principal cities. 


BRONZE BEARINGS * BUSHINGS * PRECISION BRONZE BARS 





Where can You use a lighter, shorter 





electric motor? 





Where Floor Space is at 
? 





Where Headroom 
Counts? 












...on GEAR 
REDUCERS, 
for 

instance 





















FAIRBANKS-MORSE AXIAL AIR-GAP* MOTORS offer 
new possibilities in the application of electric power! These mo- 
tors are radically advanced in design — over 30% lighter, 50% 





smaller than other motors of equal horsepower . . . yet they a 

are 40-degree, standard wound squirrel-cage motors, with a TILTING ARBOR saw 
range of application that is broader and more flexible than mo- 2 |----7-77 777777 

tors of conventional design. Their size, weight and design are Where Appearance a A 
new — their performance meets long-established Fairbanks- ” —_ 

Morse high standards. Bulletin 2760 has full details . . . write K 


Fairbanks, Morse & Co., Chicago 5, IIl. 


*Air-Gap dimension is measured parallel to the axis of the shaft. 
Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


FLOOR é 
hia POLISHING MACHINE } 
when it comes to Electric Motors... _..and hundreds of other 


® 
a FAIRBANKS-MORSE “Rage stcs 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES * MOTORS © GENERATORS 










PUMPS © RAILROAD MOTOR CARS and STANDPIPES ¢ FARM EQUIPMENT «© MAGNETOS 
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SPECIAL ELECTRICAL PORCELAINS 


Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE.. AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, iit 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST, TRENTON 5, Nv. J 
PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 £. FIRST STREET, SANDUSKY, OHIO 


Pd 


without premium cost 


Special Electrical Porcelains are a highly versatile 
series of compounds. They are custom-produced 
according to carefully developed formulae. In- 
gredients — various clay blends, feldspars, flints, 
etc._can be varied to produce a wide range of 
physical properties without loss of the inherent 


electrical insulating properties. 


Special Electrical Porcelains can be economically 
furnished in small quantities due to type of die 
required. Where large quantities are involved, 
multiple molds, semi-automatic or fully automatic 


procedures are followed to gain mass production 


economies. 


Any of the companies here listed will be glad to 
give you specific details on properties and 
applications of this ideal, modern, 

low-cost insulation. 


nl aioe 
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FRACTIONAL Wo, 
GS 


‘what this symbol means to you 


@ We expect you to take it for granted that the G-S trademark symbol- 

izes workmanship of an unusually high degree of perfection in the 

manufacture of Fractional Horsepower Gears. However, our service 

goes far beyond that. Our engineers, for instance, do not permit worn- 

out conceptions to restrict their creative thinking. Many knotty Small your free copy of the G-S Small 
; Geor Bulletin, by simply asking for 

Gear problems have been solved, here, in extremely functional, new it on compony stationery. Send for 

© copy now, ond discuss your needs 
applications. Your inquiries are invited if you wish to assure smoother, ee 
quieter, more dependable performance of the Sma// Gears you use in 


your products. There is no obligation, of course. 
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@ Built by 
KINGSTON-CONLEY ELECTRIC 


Dependability 
For K-C Motors! 


You can’t build a bearing on a basis of economy and 
expect it to produce economy in operation. If a bearing 
is to function at its best, nothing but the best should 
go into it. And that’s the basis on which the 

Red Seal Bearings in this Kingston-Conley motor were 
built. Made to standard, single-row SAE dimensions 
with effective sealing properties, these bearings assure 
permanent armature alignment .. . quiet, continuous 
operation ... long motor life . . . low maintenance costs. 
Their many years of satisfactory performance on K-C 
motors prove these profit points. A wide variety of ball 
and roller bearings enables SOSF to recommend the 
right bearings for the right places in your motors, re- 
gardless of size or purpose. 6428 


SS0SIF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


ha St 


BALL AND ROLLER 
BEARINGS 


ELECTRICAL MANUFACTURING 








170 EAST 131st STREET 
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@ Here’s a typical example of how you can 
save time and money by a push in the right place with 
Namco Solenoids. 

Where you want unfailing automatic action—precise, 
positive and synchronized in a production cycle, Namco 
Solenoids are the answer. 

In the application illustrated, for example, work- 
ejection is speeded by a Solenoid. Here latch pins are 
being riveted in switch boxes on a Denison Hydraulic 
Multipress. 

When the operator pried the boxes off by hand, the 
best production was 60 per hour. With the introduction 
of a 14-lb., push-type Namco Solenoid, energized by a 
standard Namco Super-Sensitive Switch, to actuate the 
work-releasing plunger in the holding fixture, the end 
result was an increase to 250 boxes per hour! It’s easier 
work—and higher pay—for the operator. 


CL 





PRODUCTION UPPED MORE THAN 4 T0 1 


with NAMCO “’Stellite’’-Welded 


The implication is obvious: Wherever an automatic 
push or pull will do the job—be it ejecting work; 
actuating valves, levers, switches, knives or machines; 
sorting, holding or imprinting parts—it’s a job for 
Namco Solenoids. They’re simple; they’re compact. We 
engineer them to your specific application, not just ship 
them off the shelf. On your next job, may we recommend 
the size and style best suited to your 
requirements? 


Namco “Stellite’-Welded Solenoids are built 
in a variety of sizes and mountings, both push 
and pull types, to meet every commercial appli- 
cation. The complete standard range is illus- 
trated and tabulated in Engineering Bulletin 
EM-46. Ask for your copy. 


HF 


CLEVELAND 8, OHIO 
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CWE DRIVER FITS ALL SIZES OF 
REED & PRINCE RECESSED-HEAD SCREWS 


Wheerie: auto-race driving or screw-driving — 
you waste time and speed when you have to change 
drivers! When you use the Reed & Prince ONE 
DRIVER method, you do not need to change drivers 
for varying screw sizes. There is no fumbling, no 
shifting, no wasting time. Remember, ONE Reed & 
Prince driver fits ALL Reed & Prince recessed head 
screws and bolts. Good workmen appreciate this fast, 
modern, efficient method — and it shows up to ad- 


vantage on your time sheet. MANUFACTURING 


Recessed and Slotted 
Wood Screws Sheet Metal Screws 
Machine Screws Stove Bolts 


Also 
Cap Screws Set Screws 
Machine Screw Nuts Wing Nuts 


Rivets and Burrs Rods 


M N U en CTURING ce. tater Stans and Bio 
CHICAGO, ILL. WORCESTER, MASS. . 
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TRANSFORMERS 


Accepted by people who 
know from experience 


Manufacturers depend on The 
Standard Transformer Company 

to furnish them with control trans- 
formers for their electrical equipment. 
For many companies the record of success 
with Standard Transformers dates back to 
1919. Crane, rolling mill, electric furnace, 
press, hoist and elevator operations give daily 
proof of Standard dependability. 

If you want a-transformer designed to meet 
your special requirements, why not let Stand- 
ard’s experience and capable engineers work 
with you? They know how to obtain accu- 
racy and reserve capacity...compactness and 
operating efficiency. 

The Clark special control, shown here, is an ap- 
plication of Standard control transformers. The 


manufacturer, The Clark Controller Company, 
has used Standard transformers for over 20 years. 


(i 
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Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 


FOR MACHINE 
TOOL MOTORS 


a 
on 
a 


Ms 


G-E 1678 


DIELECTRIC 
STRENGTH 


RESISTANCE 
TO MOISTURE 


RESISTANCE 
TO ALKALI 


RESISTANCE 

TO ACIDS 
RESISTANCE 

TO SALT WATER 
PENETRATION 
TOUGHNESS 


HIGH TEMPERA- 
TURE AGING 6000 


FLEXIBILITY 


EXCELLENT 


EXCELLENT 
6000 

EXCELLENT 
EXCELLENT 
EXCELLENT 


EXCELLENT 
6000 
EXCELLENT 


EXCELLENT 


FOR INDUSTRIAL} FOR FHP 


EXCELLENT 
EXCELLENT 
EXCELLENT EXCELLENT 
EXCELLENT 6000 

EXCELLENT EXCELLENT 


EXCELLENT EXCELLENT 
6000 EXCELLENT 
EXCELLENT EXCELLENT 


GENERAL @ ELECTRIC 


Chae ee we 
TVD Lee 
SELECTED FOR THIS 

Lao a COACH MOTOR 


e@ Heat and moisture are the worst enemies of insulation in a 
trolley coach motor. But, General Electric Insulating Varnish 
1696 is specially designed to protect motors of this type from 
the effects of these deteriorating forces. 

G-E Clear Baking Varnish 1696 is recommended for this 
application because of its excellent high-temperature aging 
characteristics, plus outstanding resistance to oil and mois- 
ture. General Electric varnish specialists give it top rating 
also in hardness, adhesion, and penetration. 

Your insulation problem gets expert attention at General 
Electric. A specially formulated G-E Insulating Varnish is 
matched to your job. And famous G-E Quality Control 
methods give you strict uniformity in every shipment. Call 
your local General Electric Distributor for more information. 
Or write to Resin and Insulation Materials Division, Chemi- 
cal Department, General Electric Company, Schenectady 5, 


New York. 
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Not by chance do so many 
engineering experts turn to 
the Raytheon Capacitor 

Motor for applications such 
as fans, blowers and torque 


motors! 


Wherever extremely high 


L A\iil i : } efficiency must be packed 


into the most limited spaces — 


is 
is: by to wae" bh i there you'll find this beau- 
al » 
art oe . Hii / -, 


LH a tifully engineered little 
motor. A veritable jack-of- 


qt a\ 18 Cp 
en OF e 
RAY T i} | ) TY all-trades and master of 
Hi them all, the Raytheon Capac- 


1 itor Motor is supplied with 

CAPACITOR MOTOR special mountings—as well as 
with single and double shaft 
extensions. Write or wire 


for all the facts! 


RAYTHEON MOTOR MODEL 340 
The CAPACITOR. Comes in 1/50 to 
1/25 H. P. ratings. 3/2" outside diameter, 


Speeds —1,700 and 3,400 RPM. 


RUSSELL ELECTRIC 
COMPANY 





AC-DC END PLATE DESIGN 
AC PLUNGER STOP DESIGN 


Type 39 Phil-tiol ee $ BRASS GUIDE TUBE 
Part 39 C11 560 | NG Cie PLUNGER STOP 


‘oa EC. ay s i" ALY rn saan Com | 


PHILLIPS con —  —— |e STOP CORE 
TRO 
we CHICAGO \ Cone. . ae Cr 


SKY 


C hhahhateatthcththenteathuthathulealedp 


ACTUATORS sas 
Designed for POWER - 


COM FORM 
For maximum power, reliable operation and efficient 
performance, specify Phil-trol Actuators. Exclusive de- 
sign features incorporated in one-piece solid frame 
construction make Phil-trol Actuators strong, durable 
units for a wide range of solenoid uses. 


Outstanding construction features include: One-piece 
1/8” iron frame, dovetailed and staked into end plate 
for a secure bond and extra strength; Plunger and 
plunger stops are made from specially processed steel 
and are available in three types of end shapes; Stand- 
ard coils are fiber bobbins wound with enameled cop- 
per wire, and impregnated with insulating varnish; 
Entire frame and plunger stop are cadmium plated 
and plunger is chrome plated for smooth operation. 


Five standard sized Phil-trol Actuators are available 
in either A. C. or D. C. desired voltage. Designed for 
“pull” application, they may be converted to “push” 
with but slight efficiency loss. 


Phillips engineers, located in cities listed below, will 
be glad to assist you in determining solenoid require- 
ments. Special Phil-trol Actuators are designed to 
specification. 
Send for Phil-trol Actuator Bulletin Phil-trol RELAYS: 


There is a complete line of Phil- 
trol Relays, all engineered to 
the highest standards, for elec- 
tronic and industrial control, 
signal and traffic control, radio, 
communication, aircraft and 
other applications. Send for new 
Relay Catalog. 


Relays, Actuators, Solenoids, Contactors, 
Starting Switches, Focus Coils, lon Traps 
and Special Process Control Assemblies. 


PHILLIPS CONTROL CORPORATION e- 612 N. MICHIGAN AVENUE e- CHICAGO I1, ILLINOIS 
PLANT: Joliet, Illinois © SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, St. Lovis, Kansas City, Los Angeles, Toronto 
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STUDS, BOLTS OR SCREWS 
LOCK MORE SECURELY... BECOME 
TIGHTER IN SERVICE... FORM 
A SEAL THAT LIQUIDS UNDER 
PRESSURE CANNOT PENETRATE 


The revolutionary “LOK-THRED” 
that has proved so successful in 
stud applications can now be made 
in any type of threaded fastener. 

Now the uses of “LOK-THRED” 
are unlimited. Whether you need a 
tiny screw or a heavy-duty bolt, you 
can have the headed fastener you 
want—threaded with “‘LOK- 
THRED”. 

With the positive sealing action of 
“LOK-THRED”, bosses and blind 
tapping can be eliminated in many 
cases. Air and liquids 
are held under pressure 
without leakage—sug- 
gesting many new uses, 
such as for water pumps 


or for cylinder heads. 


Write for “LOK-THRED” 
booklet, today. 


6, 


PRODOUWETS 
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Look at all these Advantages 


. Lock securely and become tighter in 


service. 


- Have much higher fatigue limits than 


studs with conventional threads. 


. Stronger in both tension and torsion 


than ordinary American National 
Threads. 


. Carry entire normal working load on 


6° angle at root of thread under high 
compressive prestress. 


. Modified American National Threads 


permit use of standard tools. 


6. Re-usable and on any reapplication 


less than one-half additional turn 
brings torque back to its original in- 
stallation value. 


7. Do not require selective fits. 


- Do not gall when being driven or 


fret in service. 


. Act as dowels and taper pins. 


. Seal positively and eliminate added 


bosses and blind tapping. 


THE NATIONAL SCREW & MFG. COMPANY, CLEVELAND 4, OHIO 
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ss Profits into 
Wingy packaging equipment 


er | Keeping adhesives at proper sealing temperature is vital in many types of 
Ee pete gm cellophane-packaging machinery. That's why — early in his planning — a 
a prominent manufacturer of this type of equipment turned to Fenwal Thermo- 
technics for positive heat control. Cartridge type THERMOSWITCH* Controls 
were the trouble-free, economical answer. Consistently successful in solving 
all types of temperature control and detection problems, Thermotechnics 
may prove invaluable in ironing out your own design-difficulties. Let Fenwal 
aid in your planning. 
You Can Choose From 
Eleven THERMOSWITCH* Types 


Uniform sensitivity, low thermal lag and high resistance to vibration character- 
ize each of the eleven different THERMOSWITCH* Control types. Add 
rugged, tamper-proof construction and you have the secret of positive, close 
temperature control from —1O0F to 600F. THERMOSWITCH* Controls 
may be inserted in closed gas or liquid systems; applied to incubators, ovens, 
ducts, warming and cooling cabinets, etc.; submerged in liquids or gasses. 
Your own application may be one of these — or among the new ones con- 
stantly being discovered. 


ENCLOSED 
Fast Reaction Time BI-METALLIC 


Showing the almost instantaneous response 
of the Fenwal THERMOSWITCH* Control, 
compared with two other thermostats. 
Reaction time is the measured interval 
required for switch to change 10 F when 
suddenly subjected to temperatures 20 
degrees higher than the ambient tempera- 
tures. 


THERMOSWITCH* 


Temperature Controls... Over-Heat and Fire Detectors 


*Reg. U.S. Pat. Off. SENSITIVE... but only to heat 
ELECTRICAL MANUFACTURING 

















































HEN Durez phenolic plastics are described 
as unsurpassed in versatility, this means the 
manufacturer of electrical equipment and appliances 
can count on members of this plastics group to fit bis 
special needs. 

Even within this one field, Durez offers a wide 
latitude of characteristics. Easy moldability can be 
had in a lower power factor material for high-fre- 
quency parts. Another retains high dielectric strength 
at elevated temperatures. Still another has excellent 
electrical properties closely controlled ...a type 
widely used for general purposes. All without sacri- 
fice of impact strength or surface luster! 

Whenever you are seeking production speed and 
economy, along with improved performance or ap- 
pearance in your product... or both. . . consider 
Durez. With our enlarged plant capacity and per- 
fected quality control, we have much to offer you. 
“Durez Plastics News”, which shows each month what 
other manufacturers are accomplishing with Durez, 
is available for the asking. 


NO “SPl LLI N G”’ Durez Plastics & Chemicals, 


Inc., 134 Walck Rd., N. Ton- 
through molded awanda, N. Y. Export Agents: 


Omni Products Corp., 460 Fourth 


Durez when you Avenue, New Work 16, N. >. 


ee Meta 
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e 
TRANSFORMER TAP CHANGER, High dielectric strength of the : al ad Zt . 
Durez phenolic compound enables these Allis-Chalmers devices to : sg te . 
operate at a voltage differential of 15,000 volts at about 50 amps., single ; ——& F 
phase. Mechanical strength permits heavy spring loading required e 
for positive point contacts. Durez is immune to the hot oil in which : . 


tap changer is submerged. 


SIGNAL CONTROL UNIT. Normal properties of electrical Durez 
are all required here . .. dielectric strength, self-insulation, and non- 
corrosion. Installed along railway lines, these units also possess me 
chanical stability under wide ranges of atmosphere and temperature 


DISTRIBUTOR PARTS. Made with a Durez compound having ex- DISTRIBUTOR PARTS 
cellent arc-resistance and a very low shrinkage factor, these parts 
hold multiple metal inserts and withstand great variations in weather 
and operating conditions. Durez facilitates production, conforms 
easily to intricate grooves, holes and bosses in the mold. 


HIGH FREQUENCY EQUIPMENT. The Valpey Xtalector permits 
instant changes from one radio transmission frequency to another. 
Crystal holders are molded of a Durez compound possessing a high 
dimensional stability and low electrical loss, assuring maintenance 
of crystal frequency in extremes of temperature and humidity 


HIGH FREQUENCY EQUIPMENT “A 


PHENOLIC PLASTICS that fit the job ” 
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abd actuation... even down to the fractiona OUNCE 


So sensitive is the MICRO precision 
switch that, with an extended leaf 
actuator, even a drop of water will 
operate it. This sensitivity to light 
weight opens many avenues to 
MICRO precision switches for use 
with spring-wound motors, low- 
power synchronous motors or me- 
chanical means where light-weight 
actuation is an important factor. 


The ability to produce switches down 
to this fine point of precision again 


© 1948 First Industrial Corp 


MICRC 


SWITCH 


FREEPORT, ILLINOIS, U.S 


illustrates the MICRO ‘‘Know- 
How’”’ which has been acquired 
in making millions of precision 
switches. 


The manufacturer who prides him- 
self on continuous product improve- 
ment hasn't taken full advantage of 
every Opportunity until he has 
charged his engineering staff with 
the responsibility of investigating 
the use of MICRO precision 
switches; for here you find an oppor- 


tunity to simplify machine opera- 
tions, to make equipment auto- 
matic, to create safety features, to 
establish limit controls, to set up 
interlocks . . . simply by the instal- 
lation of one or more.MICRO pre- 
cision switches. 


Experienced MICRO engineers who 
have aided with the application of 
MICRO precision switches to many 
types of equipment will gladly aid 
you upon request. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; CLEVE- 
BAND 3, 4900 Euclid Avenve; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury Street 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST. LOUIS 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bldg.; TORONTO, Ontario, Can., 11 King St. 









oe HOW THEY OPERATE... 


eo - WHAT THEY WILL DO FOR YOU 


HOW TO SOLVE 


YOuR 


design problems 














Have you extremes in operating force? 


The" W"’ switch shown directly above 
is responsive to very light forces . . . 
operating force required is 4 ounce to 
1 ounce. This meets requirements nec- 
essary with spring-wound motors, 
low-power synchronous motors or 
mechanical means where low forces 
are encountered, 


The type LN switch, in direct contrast 
to low-force actuation, requires an op- 
erating force of 5 pounds maximum. 
The wide variety of switches available 
can meet requirements between these 
extremes. This illustrates a wide range 
in operating force and shows the need 
of selecting the correct switch. 





Wide range of movement characteristics 


MOVEMENT CHARACTERISTICS 


MOVEMENT 
DIFFERENTIAL 


ass OVERTRAVEL 









MICRO 
SWITCH —> 
PLUNGER 


eo 





TOTAL 
OVERTRAVEL 
POSITION 


RELEASE 
POSITION 


raat OPERATING 
POSITION POSITION 


Movement characteristics include pretravel, overtravel, total travel and move- 
ment differential. These characteristics vary in different switches but, with the 
complete MICRO line, practically all types of requirements can be met. 





Overtra vel may be important to you 


Using overtravel as an example of a 
wide range movement characteristic, 
two MICRO precision switches illus- 
trate the extremes. The MICRO basic 
switch has an overtravel of 5 thou- 


sandths as a minimum, while the 
MICRO “‘Q” type switch has a max- 
imum of 7/32 inch overtravel. If your 
application requires overtrave/ . . . this 
wide range will aid you in solving it, 


Electrical characteristics 






MICRO basic switches are listed by 
Underwriters’ Laboratories and Cana- 
dian Standards Association for the 
following ratings:— 


125 volts, a-c..........10 amperes 
250 volts, a-C......+... 5 amperes 
460 volts, a-C..eeeeseees 3 amperes 


@eeeeeoeeaee ee 


a few of the ITldhlY USES... 


as a liquid 
level control 


The MICRO reset basic 
switch shown is especial- 
ly suited for use as a liq- 
uid level control. Adjust- 
ment of liquid level is ac- 
complished by changing 
location of set screws. 


to detect extra 
thickness 


Here a MICRO reset 
basic switch detects ex- 
tra thickness of material. 
It can serve as a safety to 

revent double thickness 
olies into machines, 
Of as a sorter or gauge in 
inspection. 


reversing a 
moving carriage 


This illustration shows a 
MICRO reset basic 
switch used to reverse a 
moving Carriage at pre- 
determined limits. Over- 
travel springs should be 
employed to protect the 
switch from heavy im- 
pact. 


to limit 
operation 


The MICRO die cast en- 
closed switch shown here 
serves as a limit switch 
on the carriage of a lathe. 
This is a use that also can 
be applied to other ma- 
chine tools, packaging 
machines, etc. 


for use with slide 


The roller type actuator 
ona MICRO die cast en- 
closed switch shown here 
is for use with sliding or 
fast moving cams. The 
roller arm can be adjust- 
ed through 225 degrees 
and entire actuator brack- 
et can be adjusted hori- 
zontally 360 degrees. 


for limit 
control 


The MICRO enclosed 
switch with roller arm 
actuator may be operated 
by adjustable dogs on an 
oscillating shaft. This 
type of use is typical of 
interlock and automatic 
control use. 
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What kind of plant do you need. 
and \Nhere? 


NEW PLANTFINDER—FREE 
. .. Describes immediately available 
properties — indexed, cross-indexed 
for your convenience. Write for free 
copy—to the address listed at right, 
on your company letterhead, please. 


Map copyright by The Ohman Co., Memphis, Tenn. 


68 


WIDE VARIETY OF READY-BUILT, READY-TO-OCCUPY 
INDUSTRIAL PROPERTIES AVAILABLE NOW 


Ready-to-occupy industrial facilities, hun- 
dreds of them, suited to almost every type 
of commercial or manufacturing enter- 
prise, are available now through War 
Assets Administration. A variety of mod- 
ern, well-built plants; space for 50-man 
or 500-man businesses ; small, individual 
units; production giants; plants of all 
kinds are ready and waiting for im- 
mediate occupancy. Some of these may 
exactly suit your needs or be easily and 
economically adaptable to your particu- 
lar requirements. 

Plant sites in industrial cities, metro- 
politan areas, seaports, mining towns, in 


al 


locations of every description, have al- 
ready been the answers to plant reloca- 
tion and expansion problems for scores 
of industries’ executives and proprietors 
of smaller businesses. Many fine proper- 
ties are still available. 

Why not take advantage of this prac- 
tical way to buy or lease Government- 
owned plants? Write, wire or phone 
your plant needs to our nearest Field 
Office. The new Plantfinder, descriptive 
literature and full information on how 
you can bid on properties that interest 


you is yours on request. 


/ 


WAR ASSETS ADMINISTRATION | 


OFFICE OF REAL PROPERTY DISPOSAL 
ROOM 1402 “’I’’ BUILDING, WASHINGTON 25, D. C. 


Field Offices: Atlanta * Chicago * Cincinnati * Denver * Grand Prairie, Texas 
Kansas City, Missouri * NewYork + Philadelphia * Sanfrancisco °* Seattle 
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A Good Beginning For Any Product 


Here’s why “Norma-Hoffmann or equal” is found on thousands of 
blueprints embracing all types of equipment. It results from designer’s 


preference for bearings that have earned a reputation NORMA-HOFFMANN 


over the past 30 years for precision and quality. 


And with good reason! These bearings provide ruggedness, 

dependability, long life and low upkeep. They assure minimum cost per B ) 3 A 38 1 G i 
bearing-year of service. Their accuracy and built-in high anti-friction 

characteristics improve product performance. While the 

wide range of choice... 108 distinct series, 

over 3,000 sizes... makes selection easy. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONNECTICUT+ FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Pittsburgh, Cincinnati, Los Angeles, San Francisco, Portland, Ore., Seattle, Phoenix 


; 
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Many Sunlamp Makers 


(and users, too) 
TCL! 
tm Lae 


..eby insisting on AMERICAN PHILLIPS SCREWS 


- add sunlamp manufacturers to the host of stove, refrigera- 

tor, furniture and other modern-minded makers who are cutting production costs 

via American Phillips Screws. How? By straight, sure-fire, speedy, automatic 

driving that’s proof against scars, scuffs, work spoilage. No matter what the pace, 

the — American Phillips Driver ‘“‘stays put’ — can’t harm or hinder work 
4 or worker ... and you can count on time savings up to 50%! 


keds tedikeds Pause ~ American Phillips Screws lend a modern touch — step up 
the “sell” of whatever you make. They can’t snag clothes but they do snag 
orders! Showmanship and serviceability both say “specify American Phillips.” 


R CAN'T SLIP OUT 


GED DRIVE 
= pee on RECES 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Bldg. 


AMERICAN({[7"j 
PHILLIPS Seeoms 22 = 


Monel, Everdur (sili- 
con bronze) 





OF THE SCOPE OF THE 


MADISON-KIPP 


ALUMINUM DIE CASTING 
PROCESS 


The Madison-Kipp hi-high pressure die casting process is 
indeed versatile. With it difficult castings, as thin as 
standard liquid alloys will flow under pressure, 
are made by the millions to compete with the me- 

chanical industry’s “cheapest” methods. With it 
heavy castings are produced in large volume regularly- 


An unusual test of the scope of the hi-high pressure 

process, however, is the unorthodox casting 
illustrated, with about one-half of its area thin and 
the other half thick. 


When you have die casting requirements, please 
address your inquiries to the home office 
in Madison. 


MADISON-KIPP 


yo 


“Our SOth Year P castine We 


Agencerng 
4 


mati Le 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S.A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand, 
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U-S-S AMERBESTOS 
CABLES 
installed in steel mill 
cranes take punishment 
Chant ee 
CO Mam Ree 
Tee ae Lm Tal) 
on them for long life 
and low maintenance. 


IN CONTROL CABINETS, 
switchboards, rheostats, welders 
and furnaces, U-S-§ Amerbestos 
gives permanent resistance to 
heat and retains its flexibility. 
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D” you ever ride on a crane carrying a ladle of molten 

steel? If you did, you’ll have some idea of the sear- 
ing heat to which the electrical crane cables are con- 
stantly exposed. Other cables and wiring used for rolling 
mills, electric furnaces, power plants and locomotives get 
equally rugged service. 

To produce better heat resisting cable and wire for 
such applications was one of the first jobs tackled by 
American Steel and Wire Company Engineers. They 
worked out a unique felting process for applying asbestos 
to wire and cable. The fine flexible asbestos fibres are 

_ spun around the wire, impregnated with insulating com- 


IS OUR SPECIALTY! 


pound, and compressed into a continuous insulating 
sheath all in one operation. 

The covering is firm yet flexible, uniform in thickness 
and has no interstices, laps, joints or seams. It will not 
ravel or unwind, yet can be stripped easily from the 
conductor. 

Felted asbestos insulation withstands continuous ex- 
posure to extreme heat, and gives long, uninterrupted 
service under conditions that would soon destroy other 
types of insulation. It is not affected by gas fumes, acid 
fumes, oil or grease. It does not convey fire nor support 
combustion. 


WHICH TYPE IS BEST? 

















Typical all-asbestos con 
uction. May be subjected 
to extreme heat, 0 rae bt 








corrosive fumes 

























All U-S‘S Amerbestos Wire and Cable is produced with the 


felting process but there are two general types— . 


1. All-Asbestos—for open wiring in dry places. 

2. AVC Type—for conduit installations, and for open 
wiring that may be subjected to excessive moisture, 
steam or high humidity. 


All-Asbestos wires and cables are insulated entirely with 
felted asbestos. AVC cables are insulated with a combination 
of felted asbestos and varnished cambric. Both types are 
flameproof, both are highly resistant to heat. Neither is in- 
jured by contact with oil, grease or corrosive fumes. 

Cables of All-Asbestos construction can be operated safely at 
somewhat higher temperatures than the AVC types. AVC 
insulation, however, has a higher dielectric strength and better 
moisture-repelling properties than All-Asbestos. 


Write for our booklet, Amerbestos Wires and Cables which 
gives complete engineering data. 


American Steel & Wire Company 
Cleveland, Chicago & New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNLT ED STATES STEEL 





U-S‘S Amerbestos Wire and Cable 
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"A standard product, 
recognized everywhere" 


says Racine 


“Gits Oilers seem to meet with a very ready accept- 


ance by our customers,’ writes Racine Tool & 
Oo lL L e - 6 Machine Company, of Racine, Wisconsin, ‘‘not re- 


quiring function explanations that might be neces- 
sary if some less well-known product was used.” 

AND, continues this letter . . .“‘The machine on 
which a Gits Oiler is used is always properly lubri- 
cated, contributing to better service and the longer 
life of the machine itself.’’ You, too, will benefit. . . 
when you turn your oiling problems over to 


GITS BROS.—OILERS FOR INDUSTRY 


Gits Bros. MFc. Co. 


1840 S. Kilbourn Ave., Chicago 23, Illinois 


Racine Hydraulic 
Shear Cut Machine 
Lubricated with 
Gits Oilers 


‘ Write for new literature 


Exclusive For over JO Yoarst 
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The Wilbur B. Driver Resistance 
Handbook is designed to assist 


engineers in the proper selection 














of resistance alloys. This ready ‘ 
reference includes many alloys - 
capable of solving special prob- : 
lems in the design of electrical $ 
and electronic components and | 
equipment. If you feel that a 
copy of the Resistance Handbook 
would benefit your staff, it will 


be sent upon request written on 


your letterhead. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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Here’s a reliable guide in selecting 


electrical resistance & special alloys 


in Round Wire, Flat Wire or Ribbon 


esis" 
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Want to Know More About 


NICKEL SILVER? 


The answers to your questions on composition, speci- 
fications, tolerances, properties and characteristics 
are all contained in Seymour's latest, up-to-the-minute 
Nickel Silver catalog. It is an invaluable aid to the 
design engineer, production staff and purchasing 
department. This informative guide shows by chart 
and illustration the widespread applications and use- 
fulness of the most important commercial alloys. 
Write for your copy today. 


--PHOSPHOR BRONZE? 


NICKEL ANODES 


Seymour Nickel Anodes, in all standard sizes, or made 
to your own design, are available in a number of spe- 
cial types. Complete descriptions of these outstanding 
anodes will be mailed immediately on request. 


To maavufacturers of electrical appliances, springs, 
stampings, bearings, etc., Seymour’s Phosphor 
Bronze catalog provides long awaited data. A com- 
parison of the leading Phosphor Bronze alloys, with 
complete specifications and properties, ensures the 
proper choice of alloy for each particular application. 
For the latest word on Phosphor Bronze, simply fill 
out and mail the coupon below. Your copy will be 
sent promptly. 


BRIGHT NICKEL 


Seymour Bright Nickel, a hot organic process used 
with standard Watts bath, saves production costs by 
eliminating the need for buffing and polishing prior 
to chromium plating. Technical data and detailed 
descriptions are available for your. consideration. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
NONFERROUS ALLOYS SINCE 1868 


Gentlemen: Please send complete information on the items checked. 


[_] SEYMOUR NICKEL SILVER 
[_] SEYMOUR NICKEL ANODES 


Company Name 


Address 


[_] SEYMOUR PHOSPHOR BRONZE 
[_] SEYMOUR BRIGHT NICKEL 
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These Nuts are oversize These Nuts are undersize 


Circle © Bolts and Nuts ... both standard and 
special .. . are under constant development by a 
fully-equipped research staff. New developments 
in metallurgy and manufacture result in ever- 
better products for Buffalo Bolt customers. 


BUFFALO BOLT COMPANY 


North Tonawanda, N.Y. 
SALES OFFICES IN PRINCIPAL CITIES 


These Nuts are the right size 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 


... they are CIRCLE @ | NUTS 
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@ Modern designers are proving that beauty often leads to 
the ultimate in utility. This new trend is finding full expres- 
sion at Auto-Lite’s great Bay Manufacturing Division in 

Bay City. Here under one roof are the technical skills 

and production capacity for a new art rendered in 
plastics including brilliantly colored elastomeric 
plastics, decorated metals and metal-plastic 
combinations. The artistic skill of Auto-Lite’s 

Art and Style Division is available on 

matters of design and development. 














THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. © Bay City, Mich. 











: 
f Tune in the Dick Haymes Show for Auto-Lite, Thursday, 9:00 P.M.—E.T. on CBS. 
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NGINEERS may be divided into three 
categories, as far as their technical read- 
ing habits are concerned. First, there is the 
systematic guy. He has a voracious appetite 
for ideas. His reading is so broad that he skims 
through a wide variety of reading matter, not 
with the idea of absorbing it all, but classify- 
ing and filing it for future reference. When a 
particular problem arises some time later, he 
dives into a subject file and only then begins 
to analyze it. 

Second, there is the selective reader. He 
skims fast, but when an article strikes his 
fancy, he settles down for concentrated read- 
ing. His trouble is often overspecialization. 
He is seldom found exploring the fringes. 
Lastly, there is the busy engineer who hasn't 
time to read. 


O man can say that he hasn't time to 
N read. He can’t afford not to. One of the 
first tasks in any development program is 
examining the literature . . . and keeping up 
with it. The investigator will often find that 
other men are working on the same problems 
and may even have better ideas than he has. 

No reputable engineer wants to swipe ideas 
outright, but there is nothing unethical in 
adapting ideas picked up in remotely related 
fields. In fact, skill in borrowing others’ ideas 
is the mark of the successful engineer. 


WO conditions are necessary for the as- 

similation of such ideas. First, one must 
expose himself to the influence of others’ 
ideas. This can be done by wide reading and 
by talking to people. Exposure to ideas may 
give the spark needed, but the spark will never 
start a chain reaction unless, second, the mind 
is receptive and imaginative. 
A receptive mind is a logical mind. It can 





What Kind of Reader Are You? 


deduce a general principle from a particular 
condition and reapply the principle to an en- 
tirely different particular. An engineer with 
an active imagination can deduce that the 
basic consideration in coin-operated devices, 
for instance, is accuracy (the machine either 
delivers the goods or returns the coin) and 
can adapt the principles involved in the fool- 
proof features of the electrical system to the 
problem of attaining linear accuracy in ma- 
chine-tool functioning. 


READER has suggested that the trans- 

ference of basic ideas would be greatly 
simplified if each article in a publication could 
be classified in the reader’s mind in terms of 
the basic problem involved, rather than in 
terms of, let us say, the design of a particular 
product. Later when the designer is confronted 
with a new problem, he will recognize the 
type of problem. Then, by the process of 
association, the corresponding ideas of solu- 
tions will automatically pop up from the 
labelled pigeon hole. 

The idea seems to have merit. The real 
problem becomes one of developing a system 
of classification of the basic problems, if a 
filing system is to be set up. 


LL of which leads up to the announcement 
that within the very near future you will 
be called upon to analyze your reading habits 
as applied to ELECTRICAL MANUFACTURING. 
The editors are trying to discover not only 
what type of reader you are but also your 
opinion of the service the publication is con- 
tributing to you professionally and the ways 
in which the service can be improved. When 
you receive the questionnaire, the editors ask 
that you fill it out promptly and mail it back 
so that we all may benefit. 








ew Standards Set the Pace 


INE-PITCH GEARS have been defined by the 

American Gear Manufacturers Association as gears 

of 20 diametral pitch and finer. While there is no 
mathematical difference between fine- and coarse-pitch 
gears of involute form, fine-pitch gears require special 
considerations for the following reasons: Relatively 
greater clearances than for coarse-pitch gears are re- 
quired ; consideration must be given to point widths of 
gear cutting tools and to top lands of enlarged heat- 
treated pinions; and fine-pitch gears require different 
production and inspection techniques than coarse-pitch 
gears. Except in the coarser range of fine-pitch gears, 
their use is generally for the transmission of motion 
rather than power. Hence, surface durability is of far 
greater importance than beam strength. 

Prior to 1941 there were practically no standards to 
guide designers of fine-pitch gearing. The last world war 
created a sudden demand for huge quantities of extremely 
accurate fine-pitch gears. The yardstick to evaluate qual- 
ity for coarse-pitch gears and general manufacturing 
techniques were found unsuited for fine-pitch gearing. A 
great deal of confusion existed among the makers of fire 
control equipment who were required to produce gears of 
unheard-of accuracy. To most of these instrument manu- 
facturers gearing was not recognized as a specialized art 





and many of them struggled with archaic methods and 
standards. 

Recognizing the special needs of the fine-pitch gearing 
held, the American Gear Manufacturers Association ap- 
pointed a line- Pitch Gearing Committee in the spring of 
1941, This committee was assigned the job of developing 
standards for fine-pitch gearing and of working as an 
independent body on all phases of this type of gearing. 

The first job of this committee was the development of 
AGMA Standard 470.01, called Clearances For Fine- 
Pitch Gears of Involute Form. Prior to the development 
of this standard, most gear cutting tools were made to the 
old Brown & Sharpe standard for whole depth of 2.157/P, 
where P equals diametral pitch. The clearance obtained 
according to this standard was 0.157/P, but gear shaper 
cutters were generally made to provide a greater amount 
of clearance, namely 0.250/P. These standards were well 
established in coarse-pitch gearing. 

Fine-pitch gears require greater clearances than coarse- 
pitch gears for the following reasons: (1) Greater wear 
on point of generating tool ; (2) greater fillet radius pro- 
duced by dull generating tool than derived from the 
formula 0.157/P and (3) accumulation of foreign mat- 
ter at bottom of teeth. Proportions are: Working depth 


= 2.000 in./P ; whole depth = 2.200 in./P + 0.002 in. ; 






































CLEARANCE, IN. 














WHOLE OEPTH FACTOR, IN. 




















DIAMETRAL PITCH 





Fig. 1—Clearances and 
whole depth factors for 


fine-pitch gears. 
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LOUIS D. MARTIN 
Gear Engineer, Camera Works 


Eastman Kodak Company 


chairman of the AGMA Fine-Pitch Gearing Committee. 


cor Fine-Pitch Gearing 


Circular __ 
pitch 


clearance = 0.200 in./P + 0.002 in. ; whole depth factor 
= 2.200 in. + (0.002 in. x P). 

lig. 1 charts the clearances for fine-pitch gears. The 
clearances are greater proportionately as the pitch be- 
comes finer. 

The next standard developed by the AGMA Fine- 
Pitch Gearing Committee was 207.01, called 20 Degree 
Involute Fine-Pitch System. This standard follows close- 
ly the AGMA and ASA Standard 20 Degree Full-Depth 
Involute System for ordinary pitches with a slight in- 
crease in whole depth to allow for greater proportional 
clearance necessary for fine-pitch gears. After consider- 
able study, the 20 degree pressure angle was selected as 
the most satisfactory because a smaller pressure angle 
would require a greater number of diameter modifica- 
tions, and a larger pressure angle would make point 
widths of tools too narrow. Also a greater pressure angle 
would require closer tolerances on center distance for 
fine-pitch gears operating metal to metal. lig. 2 shows the 
basic rack for this system and Table | gives the standard 
tooth proportions. 

Pinions having-17 or fewer teeth are enlarged in ac- 
cordance with Table II. Two options are given in this 
standard: (1) Standard center distance system (long and 
short addendum) and (2) enlarged center distance sys- 
tem. Each system has some advantages and disadvan- 






Clearance fe..>,. | 
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Fig. 2 
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Basic rack of fine-pitch system for involute spur gears 












A review of what has been accomplished and a projection 
of new developments in standards and equipment for 


producing this specialized type of gearing, made by the 





with 20 deg pressure angle. 


Table | — Standard Tooth Proportion of 
Fine-Pitch System 
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) 
+ 0.002 


2.000 


Pp 
N 


P? 


n 
P 


N+2 


4 


Whole depth T 


Clearance 


Tooth thickness on 


a-r'2 


P 
number of teeth in gear 
n = number of teeth in pinion 
P = diametral pitch 


2.200 
P 
0.200 


P 


+ 0.002 


1.5708 


pitch diameter P 


17 teeth or fewer should be enlarged. See Table II 





Table 11 — Dimensions Required When Using Enlarged Pinions 


20 Degree Pressure Angle Involute Fine Pitch System for Spur Gears 


| Standard center distance system 
Pinion dimensions (Long and short addendum) 
Gear dimensions 
Number Cir. tooth thick- Decrease in Cir. tooth thick- Recommended 
of ness at standard standard ness at standard minimum 
Teeth Outside pitch outside pitch number 
diameter diameter diameter diameter of teeth 
10 12.8302 1.8730 | 0.8302 1.2686 33 
11 13.7132 1.8304 | 0.7132 1.3112 30 
12 14.5963 1.7878 0.5963 1.3538 27 
13 15.4793 1.7452 0.4793 1.3964 25 
14 16.3623 1.7027 0.3623 1.4389 23 
15 17.2453 1.6601 0.2453 1.4815 21 
16 18.1284 1.6175 | 0.1284 1.5241 19 
17 19.0114 1.5749 | 0.0114 1.5667 18 





Enlarged center 
distance system 


Standard mating 


gear diameter 


Increase over 
standard 
center distance 


0.4151 
0.3566 
0.2982 
0.2397 
0.1812 
0.1227 
0.0642 
0.0057 


The outside diameters of small pinions are enlarged to avoid undercut. To maintain standard center distances when using enlarged pinions, the mating gear diameters 
must be decreased by the amount of the pinion enlargement. If mating gears are made with standard tooth proportions, the center distances must be increased as 
shown above. Tabular values are in inches for | DP. For other pitches divide tabular values by the diametral pitch. 
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Fig. 3—Nomenclature and symbols of fine-pitch straight bevel 
gears as used in AGMA standards. 


tages. This standard does not recommend the use of 
pinions having fewer than 10 teeth. Almost all the ad- 
vantages of the involute curve are lost when pinions hav- 
ing fewer than 10 teeth are enlarged to avoid objection- 
able undercut. 

Standard 207.01 is supplemented by five data sheets 
which give the following information : Data Sheet 1 gives 
the theoretical center distance at which two enlarged 
pinions will engage with no backlash. Data Sheet 2 gives 
the theoretical backlash obtained with two enlarged pin- 
ions. Data Sheet 3 gives the formulas for the calculations 
on which Data Sheets 1 and 2 are based. The formulas 
can also be used to obtain similar information when an 
enlarged pinion is meshed with a standard diameter gear. 
Data Sheet 4 contains a graph and explanations for find- 
ing enlargements for helical pinions. Data Sheet 5 gives 
the tolerance in outside diameter for fine-pitch gears. 

The next standard developed by this committee was 
206.02, called Fine-Pitch Straight Bevel Gears. This 
standard follows the same general principles as the fine- 
pitch spur gear system. The tooth proportions are similar 
to those in the AGMA Standard Tooth Forms—Straight 
and Spiral Bevel Gears, No. 202.01, but with the follow- 
ing modifications: (1) Increased clearances; (2) tooth 
thicknesses correspond to those generated by a crown gear 
in which the tooth thickness and space width are equal, 


Table 111 — Tolerances for Commercial 
Fine-Pitch Gears 


Tooth-to-tooth 
composite error, in. 


Total composite 
Class error, in. 


Commercial 1 0.006 0.002 
Commercial 2 0.004 0.0015 
Commercial 3 0.002 0.001 


Table 1V — Tolerances for Precision 
Fine-Pitch Gears 





Tooth-to-tooth 
composite error, in. 


Total composite 
error, in. 





Precision 1 0.001 
0.0005 
0.00025* 


0.0004 
0.0003 


0.0002 


Precision 2 


Precision 3 


*This possibly would be the result of selection and segregation. 


and (3) the maximum face width is limited to three- 
tenths of the cone distance or 8/P in., whichever is 
smaller. 

The scope of this standard covers generated straight 
bevel gears of 20 diametral pitch and finer, but it does not 
recommend pitches finer than 64 DP since point widths 
of cutting tools become too small and consequently im- 
practical in bevel gears of finer pitches. It covers all shaft 
angles and preferred ratio for (90 deg shaft angle only ) 
equal to or greater than 16/16, 15/17, 14/20 and 13/30. 
The pressure angle is 20 deg. The smallest pinion is 13 
teeth and smallest miter 16 teeth for 90-deg shaft angle. 
The working depth is 2.000/P and the whole depth 
2.188/P + 0.002 in. This is slightly different than the 
whole depth formula for spur and helical gears. For all 
practical purposes the discrepancies are negligible. The 
reason for the difference is to keep conformity with other 
bevel gear standards. Fig. 3 gives the nomenclature and 
symbols used in connection with fine-pitch straight bevel 
gears. Standard 2006.02 also gives a table of tooth pro- 
portions for ratio of 1:1 to ratios of 6.81: for gears 
operating with axes at 90 deg. This table is based on 1 
diametral pitch. Included in this standard are data for 
bevel gear blanks, blank tolerances, angular bevel gear 
formulas and other pertinent data. 

Fine-pitch spiral bevel and hypoid gears are closely 
tied in with method of manufacture, gear ratio, shaft 
angle and other factors. lor this reason it is not possible 
to standardize this type of gearing without upsetting 
well-established practices. Several approaches are being 
carefully studied and may lead to a fine-pitch spiral bevel 
gear standard in the near future. 

The most ambitious project undertaken by the AGMA 
Fine-Pitch Gearing Committee was to develop Standard 
236.01. The standard covers Inspection and Tolerances 
of Fine-Pitch Gears. It consists of nine sections which 
are as follows : Section 1—General ; Section 2—Spur and 
Helical Gears; Section 3— Worms and Worm Gears ; 
Section 4+—Bevel Gears ; Section 5—.Backlash in Gears ; 
Section 6—Comparator Layouts ; Section 7—Blank Tol- 
erances ; Section 8 — Pin Measurements; Section 9 — 
Master Gears. 

This standard was developed to meet the special needs 
of fine-pitch gears. It was required to be flexible enough 
to meet the diverse applications of fine-pitch gears and 


Table V — Specified Backlash for Different 
Classes of Gears 


Diametral pitch Backlash, in. 


Class A 
20to 45 0.004 to 0.006 
46to 70 0.003 to 0.005 
71 to 90 0.002 to 0.0035 
Class B 
20to 60 0.002 to 0.004 
60 to 120 0.0015 to 0.003 
121 and finer 0.001 to 0.002 
Class C 
20 to 60 0.001 to 0.002 
61 to 120 0.0007 to 0.0015 
121 and finer 0.0005 to 0.001 


Class D 
No measurable backlash at any pitch 
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Fig. 4—-Graphic presentation of the composite error in gear teeth. 


yet safeguard the interests of quality control in mass pro- 
duction. Fine-pitch gears lend themselves readily and 
economically to inspection methods in which measure- 
ments are made under conditions closely approaching 
those of their operation. The gear is rotated in intimate 
contact with a master while both are mounted on a vari- 
able center distance fixture. The displacements or varia- 
tions in center distance are measured or charted by suit- 
able means, giving a composite check as explained in this 
standard. lig. 4 shows a graphic presentation of the com- 
posite error. 

It also seems logical that the quality classification 
should be based on the results of the composite check, 
which does not involve backlash as a factor. Quality is 
independent of backlash since backlash does not directly 
affect the accuracy of the gear operation and may be pro- 
duced or eliminated in the mountings. A choice of back- 
lash to suit the particular application is provided in this 
standard by giving each class group several ranges of 
backlash. This provides the flexibility necessary to meet 
diverse applications. 

Two class groups were arbitrarily chosen: (1) Com- 
mercial and (2) Precision. Each group contains three 
classes, each based on the maximum permissible error, 
the allowable backlash value being given by a letter suffix 
and being applicable to any one of the six classes. The 
reason for having two class groups instead of a single 
group with six grades is to focus attention on the cost 
consideration when the transition is made from one group 
to another. 

In many respects this method of classification is quite 
similar to the classification of screw threads, the virtues 
of which have been well recognized. 

Table III gives the tolerances for commercial fine- 
pitch gears. These gears have been defined as gears that 
can usually be produced on generally available gear cut- 
ting machines and by tools in good operating condition 
without resorting to special techniques or subsequent re- 
fining operations. Tabular values give the tolerances for 
the respective class. 

Table 1\ gives the tolerances for precision fine-pitch 
gears. Precision gears will usually require the best avail- 
able precision gear cutting machines and tools in good 
operating condition. Subsequent refining operations such 
as shaving, grinding, lapping and sometimes special tech- 
niques may be required. Tabular values give the toler- 
ances for the respective class. 

The optimum checking pressures between master and 
work gear were developed for inclusion in this standard. 
The recommended checking pressures are given in the 
form of a table covering a series of pitch ranges. 
Backlash is designated by a letter suffix to the class 
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specification such as Commercial 1-B or Precision 3-C. 
Backlash does not affect the transmission of uniform 
angular motion. It is conceivable that a highly precise gear 
might require a large amount of backlash. Such a case 
might be recording instruments operating through a tem- 
perature range of several hundred degrees. Conversely, 
all backlash cannot be entirely eliminated without, at the 
same time, doing away with all composite errors in gear 
teeth. The system devised in this standard provides the 
necessary flexibility and permits the engineer to specify 
the backlash required for a particular gear application. 
Table V gives the backlash for different classes of gears. 

Since backlash in gears is usually obtained by thinning 
the teeth, it is obvious that the same amount of backlash 
cannot be used for all pitches. The thinning of a gear 
tooth by 0.002 in. at a given pitch might be a small per- 
centage of the total tooth thickness. The same amount at 
a much finer pitch might be an appreciable percentage of 
its total tooth thickness. The system outlined in Table \ 
of this standard takes this into account and keeps back- 
lash approximately at the same percentage from one 
range of pitches to another. For example, Class A back- 
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Fig. 5— Gleason No. 2 hypoid gear generator for fine-pitch 
work of specialized design. 
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Fig. 6—Fellows fine-pitch gear shaver. 


lash is greater for the coarser pitches than for the finer 
pitches. In some pitches it cannot be used at all since it 
represents too great a percentage of the total thickness. 
Backlash is measured as a change in center distance. 
The relationship between backlash and center distance is : 
Backlash equals change in center distance times 2 tan ®, 
where ® is the pressure angle. The backlash for various 
amounts of change in center distance for gears of 20-deg 
pressure angle is given below: 
Change in 
center distance, in. 
0.0005 
0.001 
0.002 
0.003 
0.004 
0.005 
0.006 


Currently the AGMA Fine-Pitch Gearing Committee 
is developing a fine-pitch worm gearing standard. This 
standard will embody some new thinking in worm gear- 
ing. One of its objectives is reducing to simple under- 
standable terms worm gearing design principles which 
are not generally understood by the uninitiated 1n this spe- 
cialized type of gearing. It should be pointed out that the 
fine-pitch gearing field does not have the same type of 
gear engineering talent found in the coarse-pitch gearing 
field. This is probably due to the fact that most fine-pitch 
gears are used in the maker’s own product and most com- 
panies have not attached sufficient importance to this 
item of their product to employ competent talent. AGMA 
standards have and are filling a big void in this field. 

The technological advancements in fine-pitch gearing 
are setting the pace for like advancements in fine-pitch 
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Fig. 7—Fellows 3 in. fine-pitch gear shaper. 


gear manufacturing equipment. Unfortunately, new de- 
velopments in equipment are lagging behind the develop- 
ment of fine-pitch gear standards. 

A review of the developments of equipment for the 


production of fine-pitch gears over the past five years 


discloses that there are only two new machines in the field. 
Both of these machines are for bevel gears and are of- 
fered by the Gleason Works of Rochester, N. Y. Fig. 5 
shows the new Gleason No. 2 hypoid generator. This 
machine employs a duplex spread-blade cutter and fea- 
tures faster cutting attained by (1,) Formate method for 
gears of all ratios, 3:1 and higher and in some cases as 
low as 2:1 ratio, (2) continuously operating index, and 
(3) automatic loading, wherever it is justified by produc- 
tion quantities. For the first time, hypoid gears can be cut 
in very small sizes on this machine, beginning with hypoid 
miter and going up to high reductions of extreme ratios 
of 45:1. Greater refinements in tooth bearing are made 
possible by cutter tilt and helical motion. Increased flexi- 
bility is provided by means of change gears for index and 
ratio roll. The No. 2 straight bevel gear generator which 
appears to look almost identical with the machine shown 
in Fig. 5 features the following: (1) Interlocking disc 
type cutters which complete each slot from the solid in 
one combined roughing and finishing operation, (2) 
Formate method of cutting for gears of all ratios, ratio 
of 3:1 and higher and in some cases as low as 2:1, (3) 
continuously operating index and, (4+) automatic load- 
ing wherever it is warranted by production quantities. It 
is possible to produce on this machine, for the first time, 
a localized tooth bearing on straight bevel gears. Both 
these machines embody the refinements and motions of 
the bigger machines developed by the Gleason Works. 

Fig. 6 shows a Fellows fine-pitch gear shaver which is 

(Continued on page 135) 
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Vibration Isolation in 


Klectrically Operated Kquipment 


Ability of rubber to isolate vibrations is a function of deflec- 


tion under static load upon the rubber. Greatest deflections and 


greatest vibration-absorbing capacity result from stress in shear. 


WILLIAM A. KEETCH 
Product Engineer 


Lord Manufacturing Company 


UBBER, in its various compounds, both natural and 

synthetic, offers many characteristics particularly 

well suited to the numerous requirements of the 
electrical equipment manufacturer. lor the most part, 
these characteristics can be accurately controlled, com 
bined, and maintained through careful design of the rub- 
ber component and accurate compounding of the flexing 
medium. 

The first and most obvious characteristic of rubber is 
its high elasticity. By proper compounding, this elasticity 
or spring rate may be readily anticipated and accurately 
controlled. Unlike most metals, which are also very elas- 
tic, rubber embodies some inherent damping. A transient 
impulse applied to a metal spring will set up oscillations 
which will continue for considerable time; if a rubber 
spring is employed, the movement will decay to a stand- 
still in relatively few cycles. The amount of such damp- 
ing or hysteresis loss in rubber is also variable and may 
be controlled by suitable compounding of the material. 
A further difference between rubber and other elastic 
materials is found in its high percentage of elastic defor- 
mation which may be as much as 800 per cent. In addi- 
tion, rubber possesses an extremely low transmittance 
for high-frequency vibration such as sound. 

The dielectric strength of rubber is of prime impor- 
tance. Compounds ranging from very high to moderately 





Fig. 2—A General Electric motor-generator set for railroad 
application, with tube-form mountings which stress rubber 
cylinder in shear, increasing vibration absorption capacity. 


APRIL 1948 


low electrical-insulating value are available. The com- 
position, particularly of synthetics, may be adjusted to 
provide chemical stability in the presence of almost any 
corrosive element. The high abrasion resistance of rubber 
compounds is frequently of value. Also rubber, like 
water, is almost incompressible ; that is, to deform under 
compression in one direction, it must be permitted to 
bulge or flow in some other direction. And finally, rubber 
is easily molded to any desired shape. It can be bonded or 
vulcanized to many materials during the molding process, 
thereby providing simple, strong, one-piece parts which 
have predetermined characteristics and are easy to install. 

The engineer, whose function it is to design or apply 
his company's products, should appreciate what the vari- 
ous characteristics of rubber enable it to do, either singly 
or in combination, to improve the construction and opera- 
tion of these products. However, it is well to note that 
maximum values for all characteristics cannot be ob- 
tained in a single part. In general, an increase in one 
quality is accompanied by a corresponding loss in some 
other. Thus a mounting designed for vibration absorp- 
tion cannot, at present, incorporate maximum oil resis- 
tance since the buna N synthetic elastomer inherently 
embodies poor flexing life and relatively low tensile 
strength. Nevertheless, it is quite often possible to etfect 
a compromise which will combine excellent performance 
in the two or three most desirable characteristics. 

The less desirable characteristics of rubber compounds 





Fig. 3—A Wilcox Electric aircraft communication unit supported 
upon holder-type, plate-form mountings at the corners to protect 


the equipment against vibration and shock. 
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Fig. 1—Kelations between static deflection of a mass upon elastic mountings, the frequency of imposed vibrations, and the resultant 
reduction in the proportion of the vibration transmitted through the mountings. 


deserve mention so that their effects may be minimized. 
Rubber parts will exhibit creep, or plastic flow, under a 
steady-state loading. In some compounds this permanent 
set may be as much as 20 per cent of the initial deflection. 
However, most of this takes place in the first few minutes 
of loading, after which the rate of creep is very slow. 
Elevated temperatures increase both the amount and rate 
of this plastic flow. To compensate for creep, suitable 
clearance should be provided on vibration mountings. 
To avoid the development of flat spots, units like friction 
drive wheels should be cammed out of contact when in- 
operative. The useful temperature range in which rubber 
parts may be employed is sharply limited. As the tempera- 
ture drops below 0 F the elastomer becomes more and 
more leathery until actual freezing and brittleness occur 
at —45 to —75, depending on the specific compound. On 
the high side, life and strength fall off rapidly at tempera- 
tures above 175 F. 

\ibration is one of the worst saboteurs of efficiency 
and long life of technological equipment and is almost 
always present wherever electrical devices are employed. 
Accuracy of performance of machines and instruments 
is impaired. Equipment must be frequently shut down 
for adjustment, repair, or replacement when vibration is 
present. In addition, workers’ fatigue is increased. While 
great strides have been made in recent years to remove 
vibration at its source, there is a practical and economical 
limit to the amount of such reduction. 

There are two possible and quite obvious answers to 
the problem: One, confine the remaining vibration as 
closely as possible ; and two, where this first alternative 
is not feasible, to introduce a resilient support and there- 
by protect adjacent delicate equipment. The elastic char- 
acteristics of rubber make it admirably well suited to ac- 
complish either solution. Mountings, joints, and coup- 
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lings of rubber-bonded-to-metal construction form flex- 
ible supports and connections which, by proper design, 
are capable of isolating practically all vibratory disturb- 
ances. In addition, the low sound transmittance of rubber 
makes such parts an almost absolute barrier against the 
transmission of noise by solid conduction. 

Vibratory disturbances may be classified in two cata- 
gories. The most common case is that of steady, con- 
tinuous vibration, usually with a narrow frequency range 
A motor or compressor might be a typical source of such 
a disturbance. Proper selection and application of scien- 
tifically designed, bonded, rubber mountings will reduce 
the transmittance of this type of vibration to a negligible 
value. For example, we might consider a motor-generator 
set having.a horizontal shaft and operating at 1750 rpm. 
Rotor unbalance will produce a vibramotive force rotat- 
ing in a vertical plane. lf we imagine the set operating in 
space it is apparent that no vibration would be transferred 
to the supporting structure. It is equally obvious that, if 
the unit is bolted solidly to the floor, all of the vibra- 
motive energy must pass into the structure. By employ- 
ing resilient mountings of proper design we can very 
nearly approach the former condition. 

Fig. 1 comprises a family of curves which illustrate 
graphically the degree of isolation obtained with any 
combination of disturbing frequency and mounting stiff- 
nesses. This later term is expressed as static deflection, 
which is the steady deformation of the mountings under 
the weight of the supported unit. Considering the 1750- 
rpm motor-generator set, it is seen that if mountings hav- 
ing a static deflection of 0.125 in. are chosen, over 90 
per cent attenuation will result. In other words, less than 
10 per cent of the vibramotive energy will reach the sup- 
porting structure. Fig. 2 shows a railroad motor-generator 
set employing tube-form mountings calculated in accord- 
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Fig. 4 (Left) — A group of bonded rubber mountings. The ring 
in the foreground is for mounting round-faced meters, the heavy 
plate-type mounting at the extreme right, is employed in mount- 


ance with the stated formula. In addition to isolating the 
car from vibration arising within the motor-generator set, 
the rubber mountings provide excellent protection from 
the shocks arising from rough track or rough car- 
handling. 

Not only the 1750-rpm basic disturbance emanating 
from such a unit, but also higher harmonics of this vibra- 
tion and even noise, which is a high-frequency vibration, 
will result. A glance at Fig. 1 will make it apparent that 
even better isolation exists for the higher disturbing fre- 
quencies. Thus, it is only necessary to consider the lowest 
disturbing frequency to be encountered in any mode of 
vibration and all others in that mode will be adequately 
attenuated. 

Here a word of caution is in order. The foregoing ex- 
ample considers only the vertical lineal disturbance pro- 
duced by the motor-generator set. Most spring systems 
are bodies with six ditferent degrees of freedom ; transla- 
tion and rotation in each of three different planes. To 
insure correct and perfectly satisfactory mounting selec- 
tion, it is frequently necessary to investigate the per- 
formance in all of these planes. This calculation is rela- 
tively simple if the combined elastic center of the system 
of mountings is approximately coincident with the center 
of gravity of the supported mass. Isolation for forces 
producing translation in any one of the three planes may 
be determined as above by computing the static deflection 
which would exist if the weights were to act in that plane. 
In checking isolation of rotational disturbances, the rota- 
tional stiffness of the mounting system, FX, about its elas- 
tic center and the rotational moment of inertia, /, of the 


60 V R/1 
2x 
tain the rotational natural frequency. The transmissibility 





mass are employed in the formula f = to ob- 


of the system is then given by the formula T =7 V2 
(4 ) me 
where F is the disturbing frequency. It is well to note 
that an improper choice of mountings could result in such 
a natural frequency, f, that the value for transmissibility, 
F, would become greater than unity. This indicates that, 
if such a system is used, magnification of the vibramotive 
disturbance would occur, rather than reduction. When 
the combined elastic center does not approximately coin- 
cide with the center of gravity, the rotational and trans- 
lational modes of vibration interact, or are coupled. The 
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ing heavy equipment in shipping containers. Fig. 5 (Right) Two 
bonded rubber couplings for transmitting rotational power with- 
out vibration. Made for 1/50 to several hundred hp. 


mathematical analysis of such a system is considerably 
more complicated and is beyond the scope of this article. 

If, as is sometimes the case, it is not feasible to mount 
resiliently and thereby isolate the source of the disturb- 
ance, then consideration should be given to flexibly 
mounting any instrument, such as voltmeters and am- 
meters, which have to be supported on the same structure. 
Exactly the same procedure is followed in selecting resil- 
ient mountings for the instruments; that is, the static 
detlection is selected from Fig. 1, to give the required 
degree of isolation. Fig. 3 shows an aircraft communica- 
tion unit supported on four holder-type, plate-form 
mountings to protect the equipment from vibration and 
shock disturbances originating elsewhere. 

The second classification of vibratory disturbance oc- 
curs as a single or transient impulse. It is generally 
thought of as, and called, shock or impact. Such a dis- 
turbance usually results in very high accelerations accom- 
panied by violent high-frequency vibration. Here, bonded 
rubber elements provide cushioning and substantial low- 
ering of the acceleration rate, as well as almost total 
isolation of the fatigue-causing, high-frequency com- 
ponents. Shock absorption of this nature is of primary 
concern during the shipment and transportation of even 
comparatively rugged equipment. Extra violent “hump- 
ing” in the freight yards or a dropped crate have ruined 
many an improperly protected shipment. Even when no 
structural damage occurs, such handling may disturb 
factory-set adjustments and necessitate expensive servic- 
ing at the time of installation of the equipment. Accord- 
ingly, suitable rubber mountings are being incorporated 
in the shipping containers for everything from refrigera- 
tion units to oscilloscopes. Mobile installations of sensi- 
tive devices require similar treatment. Proper mountings 
protect X-ray equipment in a mobile laboratory, and 
electronic equipment in military ground vehicles. Like- 
wise, shock is frequently experienced in the operation of 
large relays and circuit breakers. These open or close 
with considerable impact which is detrimental to adjacent 
equipment. To prevent the transfer of these harmful 
forces, either individual relays or panels of such units 
may be resiliently supported on bonded rubber mountings. 

The selection of proper mountings for shock protec- 
tion follows a somewhat different procedure. Since the 
destructive vibratory forces set up by an impact are of 
relatively high frequency, stiff mountings provide ade- 
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quate protection from this phase of the shock load. Static 
deflections of 0.005 to 0.020 in. are commonly employed. 
The other consideration is the reduction of the initial 
acceleration produced. This reduction is proportional to 
the deflection of the mounting under the shock loads. 
Thus, mounting systems having excursions of as much 
as 3 in. have been employed for the protection of delicate 
equipment in shipping containers. 

The flexible mounting of light sources is frequently of 
considerable benefit. Bulb life may be materially increased 
by protecting the filaments from external vibration and 
shock. Likewise, the mountings assure a steady, unwaver- 
ing light. Mountings have been successfully applied to 
the lamps in movie projectors, to operating room lights 
in hospitals, and even to giant military searchlights. 
Microphone performance is usually greatly improved 
when rubber springs are employed for support, thus 
helping to prevent feedback and completely eliminating 
the pickup or vibrations which might otherwise be solidly 
conducted through the stand. Practically all air-condi- 
tioning equipment could benefit from the application of 
rubber mountings. Quiet, vibrationless operation of such 
units is essential, and rubber offers an ideal medium to 
support, protect, and isolate them in all applications, from 
aircraft and Pullman cars to office and household instal- 
lations. 

It is apparent that wherever any type of vibration is 
encountered, the adjacent equipment, whether it be a 
sensitive meter, a record-player or a human operator, 
will function better, longer, and more efficiently if pro- 
tected by rubber. A group of typical bonded rubber 
mountings is shown in Fig. 4. Of particular note is the 
ring-type mounting for individual round-faced meters. 
The large round plate biscuit mounting shown has been 
widely employed in the shipping containers for moderate- 
ly heavy equipment. 

The foregoing discussion will indicate that the first 
step in the selection of mountings for a particular appli- 
cation involves a determination of the disturbing fre- 
quencies to be encountered and, from the lowest of these, 
of the static deflection required for reasonable isolation. 
The geometry of the proposed system will determine the 
weight and the operating forces to be borne by each 
mounting. This load plus the deflection permits a selec- 
tion of the mounting. Operating conditions determine 
the type of rubber compound to be employed. This pro- 
cedure will usually result in a selection of two or more 
mountings of different styles and the final selection is 
often made on the basis of installation features. Inter- 
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Fig. 6—A Zenith rayon pump unit with a Master motor driving 

through a bonded rubber coupling and a Graham transmission. 

Pumps are to be connected through flexible hose and of course 
the electrical connections to the motor are flexible. 
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locked metal parts for safety in the event of rupture of 
the rubber is frequently of importance. Rubber-cushioned 
snubbing to prevent effective travel under over-load con- 
ditions is desirable. Mountings may be obtained in hold- 
ers or may be held in sockets integral with the equipment. 
It is often economical and advantageous to combine two 
or more units on a common base and to mount this assem- 
bly flexibly. This design is especially desirable in cases 
where close alignment is of importance, as for example, 
in geared or belt-driven equipment. 

By referring again to Fig. 1, an interesting corollary 
to the use of rubber springs for vibration absorption may 
be obtained. It will be recalled, from the discussion of 
transmissibility, that at certain values of the ratio of 
natural frequency to disturbing frequency actual magni- 
fication of the vibratory disturbance will result. rom 
‘ig. 1 it may be seen that the mounting system may be 
tuned into an area where the vibratory force may be 
greatly magnified. A vibrator so tuned can shake a mass 
many times greater than itself. This principle is employed 
in many bins, conveyors, screens and packaging machin- 
ery for the handling of powdered or granular products. 
Bonded rubber parts, through their elasticity, offer 
further advantages over other mechanical joints. Such 
parts will accommodate misalignment, expansion, manu- 
facturing tolerances, and structural distortion with a 
minimum of stress-transfer while still maintaining the 
parts in proper relative position. For the same reasons 
they can provide a ball joint or pivoting action for oscil- 
latory motion with various stiffness in the various planes, 
without wearing surfaces, without need for lubrication 
or maintenance, and with negligible friction losses. Of 
course, exact alignment of parts, such as is required in 
a gear drive, usually must be maintained by other means. 
The accurately controlled spring rate of rubber parts 
permit their use to provide torsional or lineal spring 
forces very nearly proportional to the displacement. 


Bonded Rubber Couplings 


Two types of bonded rubber couplings appear in Fig. 
5. These units can provide smooth, vibrationless power 
transmission, isolation of shaft-transmitted noises, and 
accommodations for large angular and parallel misalign- 
ment in one simple, long-lived element. Such parts will 
add considerable flywheel effect in establishing a smooth 
power flow even though one element may have uneven 
torque characteristics. Several varieties of rubber coup- 
lings are commercially available in sizes from 1/50 to 
several hundred horsepower. Fig. 6 illustrates a frac- 
tional-horsepower coupling connecting the shafts on a 
small motor-driven rayon pump. Note that provision is 
made for flexible hose-pipe connections and electrical 
leads to prevent solid conduction of sound from the unit. 

While no rubber compound to date can be made a real- 
ly efficient conductor of electricity, those compounded for 
certain applications can be made to provide limited con- 
ductivity. Such compounds may be employed in seals and 
joints to prevent the build-up of large static charges by 
slowly grounding or bleeding off the electrical energy. 
Conversely, of course, rubber of high dielectric strength 
is commonly employed for its insulating value as a cover- 
ing for various types of electrodes and electrical con- 
ductors. 

Diaphragms of bonded rubber construction can be used 
in conjunction with either hydraulically, pneumatically or 
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mechanically operated switches and transfer mechanisms. 
They will permit movement and transfer pressure to 
operate the switch, yet completely seal the switch open- 
ing. Similarly, bonded or molded rubber seals for bear- 
ings and joints maintain a tight closure regardless of 
relative motions and tolerances. 

The friction- and abrasion- resistant qualities of rubber 
are responsible for its success in various friction drives. 
Rubber bonded to the surface of drive wheels provides 
good torque capacity, overload-clutch action and quiet, 
wearless operation. Record-players, wire-recorders, and 
various paper-feeding devices are examples of units em- 
ploying rubber friction drives, 

The combination of elasticity, spring action and high 
dielectric strength makes bonded rubber elements ideal 
for the support of trolleys and small aerial masts. A small 
amount of rubber incorporated in the combs of a wool- 
combing machine prevents the teeth cracking out due to 
Hexing of the comb under operating loads. Rubber facing 
on valves and seats provide positive sealing with smooth 
non-chattering operation. Bumpers and snubbers of rub- 
ber furnish smooth limitation of motion without the 
usually attendant high impact and noise. The incom- 
pressibility of rubber makes it suitable for some types 
of chucking and clutch devices. 

The foregoing paragraphs have briefly outlined the 
principal characteristics of rubber and have indicated 
several applications for which these characteristics have 
made it particularly well suited. In most cases, while the 
particular problem itself might not be new, it has been 
only within recent years, or even months, that rubber 
has been employed in the solution. Wartime advances in 
the compounding, handling, bonding, and finishing of 
rubber have made it an extremely useful material the 
application of which is rapidly becoming more wide- 
spread. Several industrial organizations have built up 
competent staffs of rubber engineers, trained in the spe- 
cial know-how required in the design of structural rubber 
parts, and the electrical design engineer will find the ser- 
vices of these groups an invaluable aid in the application 
of rubber to electrically energized products. 





* * Summary of Experience in 
Tropicalization Now Available 


Wartime research for the prevention of deterioration 
of electrical insulation, optical instruments, synthetic 
resins, plastics and other material in tropical climates 
is summarized in a report by the Office of Technical 
Services, U. S. Department of Commerce. The report 
explains that in tropical climates equipment and supplies 
are exposed to heavy rainfall and high relative humidity. 
These factors alone affect the performance and service- 
ability of basic materials. Practically no information on 
the tropical deterioration of plastics existed prior to the 
war. It has now been well established that fungi surface 
growths on plastics used in electrical equipment affect the 
electrical properties of plastics. However, effects on phy- 
sical properties of plastics require further study. The 
report summarizes results of tests on sheet insulating 
materials, plastics terminal strips, hook-up wires, lenses 
and other materials. Orders for the summary report 
(PB-81801; Tropical deterioration of equipment and 
materials ; 91 pages mimeographed, $3.50) should be ad- 
dressed to the Office of Technical Services, Department 
of Commerce, Washington 25, D. C. 
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* + This contour projector, designed by Eastman Kodak for use 
in its own inspection operations, can be used without hoods or 
screens. A profile image can be projected directly from a lamp in 
the small housing at the left front. In this case the light beam 
enters the central circular opening immediately below the large 
screen, which is the entrance to the optical system. In addition, or 
alternatively, as desired, a surface image may be picked up and 
projected through the same optical system, the work being in- 
tensely illuminated from the front through the two circular open- 
ings, one on either side of the center, at an angle. 


EXPLANATION 
TO READERS AND ADVERTISERS 


Though publishing is a timetable business, | 
everything being done according to schedule, the 
time factor control governing this the April issue 
of ELECTRICAL MANUFACTURING has been 
upset due to a strike of printers which prevails in 
many cities at present. 


However, we have done our best under the re- 
sulting adverse conditions and we have spared 
nothing in our endeavor to continue, uninter- 
ruptedly, our service of many years standing to 
readers and advertisers. 


To produce this issue, we have had to impro- 
vise here and there, and the staff has employed 
what ingenuity it possesses. We are glad to say 
the substance of the feature content remains at 
the customary high level, the only change being 
in the physical presentation or arrangement of 


pages. 


As this is written we do not know when the 
issue will reach our readers but we have striven 
to reduce delays to a minimum. We trust that 
nobody has been too greatly inconvenienced and 
that readers and advertisers will bear with us 
until a normal publishing program can be re- 
sumed. 


Frank J. Oliver, EDITOR 















































































ERCURY switches and relays” calls to mind the 
familiar hermetically sealed glass tube contain- 
ing two or more electrodes and a small pool of 
mercury which flows from end to end under gravitational 
forces when the tube is tilted mechanically. The very sim- 
plicity of the device often causes it to be dismissed with- 
out more than casual consideration by the uninitiated. 
Actually more brilliant engineering has been built into 
these circuit components than is found in many more 
complicated devices. Long before “environmental protec- 
tion” and “hermetic sealing” were a must for scores of 
electrical components, mercury switches and relays were 
designed and built to operate under the most adverse con- 
ditions. Long before unit assemblies for rapid replace- 
ment and servicing became a fundamental concept for 
many electrical machines mercury switches and relays 
were incorporating this feature. Long before mechanical 
indication of circuit conditions and servomechanisms 
were appreciated, mercury switches and relays offered 
this additional function to alert electrical product de- 

signers. 
Until recently mercury switches and relays exploited 
the unusual properties of mercury and, with the excep- 
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Fig. 2—100-amp mercury switch with mercury-to-mercury con- 

tact. Small part of mercury remains in well at end when switch 

is tipped, providing contact with returning mercury when 
switch position is reversed. 
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Mercury Switch 
! Jie 


Built-in Trouble-free Operation 





to 440 a-c and 230 d-c, with various contact 
arrangements, 


tion of trying to obtain purer mercury and maintain this 
purity throughout the life of the switch, no effort was 
made to modify the mercury or to use only some of its 
unique properties. The mere fact that mercury is the only 
metallic element which is liquid at ordinary temperatures 
and pressures places it in a class by itself. Melting at 
—38.9 and boiling at 356.9 C, mercury places little limi- 
tation on circuit components using it as a switching 
means. Its high surface tension of 465 dynes per sq cm 
at 20 C, causing it to form a ball on a flat plane, is an- 
other property of mercury which has been exploited in 
the past. 

Time-delay switches and relays have capitalized on 
the high surface tension of mercury by the use of orifices 
and baffles to impede its flow. Because of its high surface 
tension and density the effect of these impediments is 
greater on mercury than on other liquids such as water, 
so that delays of % to 10 sec are available commercially. 
However this very property is undesirable for extremely 
sensitive control devices demanding a small angle of 
actuation. Therefore one manufacturer! now has avail- 
able a line of precision mercury-tube switches in which 
the mercury is modified to reduce the surface tension so 
that actuation is obtainable with less than | deg of angu- 
lar travel. 

Mercury switches have found wide application, as is 
suggested in the list on the next page, because of their 
simplicity, safety, stability, dependability, and economy. 
Basically, the switch consists of two electrodes sealed in 
a glass tube in which a globule of mercury has been 
placed. The only moving part is the liquid mercury so 
that complicated mechanisms are unnecessary. Even 
though the mercury tends to wet the electrode of chrome 
iron, molybdenum, or tungsten, the arc between the elec- 
trode and the mercury pool tends to erode the electrode 
if it handles large currents. Hence the electrode-to- 
mercury type of switch is seldom used in capacities above 
a few amperes. Larger switches are designed to confine 
a small pool of mercury around one electrode with the 
other immersed in a larger, movable, pool. This elim- 
inates contact pitting because the arc is established be- 
tween two pools of mercury. Also, the surface tension of 
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Fig. 1 


electrode terminates within a small pool of mercury held in a cup 
of high-temperature refractory material. Arc at break is confined 
to the lip of the refractory cup. Made in ratings up to 25 amp by 
The Mercoid Corporation. B—Open-circuit position of the Dura- 


Typical forms of the tilting mercury switch. A—The upper 










kool, Inc., hydrogen arc-quenched switch, made in ratings up to 
65 amp. Steel case may be covered with plastics or rubber. C 

Low-voltage mercury switch of Littelfuse Incorporated, for non- 
inductive loads up to 35 watts at voltages not over 32. Actual size 
is % in. diam, 414 in. long. Bakelite-enclosed, plated steel caps. 


The simple tilting tube has been developed into multi-contact switches, 


external magnet-operated switches, solenoid-actuated relays, high-speed 


switching relays, and other forms of components for diverse applications. 


the mercury assures a snap action even with slow motion. 
Because of this, mercury-to-mercury switches can handle 
currents up to 30 amp at 125 volts, a-c or d-c, 20 amp at 
250 volts, and 15 amp at 550 volts, a-c. Special mercury 
switches now are available that can handle continuous 
currents as high as 100 amp at 110 volts or 220 volts, 
a-c or d-c. In fact, under test, flash currents of 500 amp 


have been handled satisfactorily. One such switch, + in. 
long x 1% in. in diameter (Fig. 2), uses a ceramic ele 
ment hermetically sealed to the metal parts, completely 
enclosed in a metal housing”. 

An interesting feature of mercury switches which in 
fluences their proper integration into electrical products 
is that, even though a snap action is obtained because of 





Some Mercury Switch and Relay Applications 


Advertising Displays — Moving signs and 
flashers. 

Air-Conditioning Equipment — Controls for 
cooling, heating, humidifying, refrigerat- 
ing and ventilating systems. 

Alarm Systems — Bank, bell, burglar, fire, 
liquid-level, sprinkler, telegraph, tem- 
perature. 

Automatic Controls—Float, governor, high- 
pressure liquid, motor, motor-operated 
valve, oven, photoelectric cell, pressure, 
program, relay, remote, safety-stop, 
servo, solenoid, synchro, temperature. 

Automatic Machinery Controls — Including 
can-making, laundry, packaging, paper, 
plastics molding, radio-tube, razor-blade, 
rubber, shoe, sorting, stamping, textile, 
weighing, wire, and welding machines. 

Coin-Operated Devices—Cameras, games, 
phonographs, pianos, radios, recording 
machines, vending machines. 

Demonstration Displays and Models. 

Electrical Instruments—For generating sta- 
tions, sub-stations and utilization centers. 

Elevator Controls — Automatic controls, 
door, interlocking, limit switches, re- 
verse-phase relay, safety switches, sig- 
nals. 

Hazardous Locations — Cement, chemical, 
film, gas, oil, paint and rubber plants, 
gasoline and oil pumps; locations with 
dirty, dusty, explosive, hazardous and 

moist atmospheres; hospital operating 


rooms, spraying booths. 

Heaters—Cigar lighters, dryers (hair, hand, 
paper, photographic, textile), furnaces, 
incubators, industrial-process, pyrome- 
ters (indicating, recording), ranges (do- 
mestic, commercial), temperature baths 
(glue-pot, type-metal pot), toasters, 
water (instantaneous, storage). 

Lighting — Airway and lighthouse beacons, 
displays, flashlights, indicating lamp con- 
trols, sign-flashers, street-lighting relays. 

Locations where Silence is Important — 
Homes (bathroom, nursery), hospitals, 
theaters (around sound film and ampli- 
fying equipment), churches. 

Medical — Dental chairs, incubators, steri- 
lizers, therapeutic and X-ray equipment. 

Meters and Recorders—Gas-demand, liquid- 
flow pyrometers. 

Miscellaneous Applications — Combustion 
controls, computing machines, conveyor 
systems, crane hoists, dictaphone, dish- 
washers, electric counters, electric fence 
chargers, night depositories for banks, 
pencil sharpeners, piano and pipe-organ 
controls, postal machines for sealing and 
metering mail, pneumatic tube systems, 
power tools, spot welders, sump pumps, 
tabulating machines, vibrator power 
supplies, voting machines, water-purifi- 
cation control equipment. 

Oil-Burner Controls—Iinterlocking pressure, 
safety, temperature. 


Phciography — Check-photographing ma- 
chines, carbon-arc control, coin-oper- 
ated cameras, enlarging cameras, photo- 
composing machines, print dryers, 
timers, timed-printers. 

Position Control—Aircraft, automobile over- 
turn, heater, razor, manicure tools, vend- 
ing machines and games. 

Projectors — Motion-picture, slide, sound- 
film, stock-ticker and news, projection- 
lamp control. 

Refrigeration — Commercial and domestic 
units, cooling equipment, ice-cream cab- 
inets. 

Relays — Air-flow, alarm, auxiliary {multi- 
contact) control, elevator (reverse- 
phase), overload, telegraph, telephone, 
temperature-alarm, time-delay, street- 
lighting, power. 

Signal Systems—Alarm, call, elevator, pag- 
ing, railway, telegraph, traffic. 

Switches — Auxiliary, automatic-stop, door, 
float, interlocking, lever, lighting, limit, 
pressure, push-button (momentary con- 
tact ‘start’ and "'stop"), safety, slow 
motion, temperature, time, toggle, tumb- 
ler (noiseless). 

Telephone and Telegraph Equipment — Re- 
lays, special controls, high-speed switches, 
relay amplifiers. 

Testing Equipment — Electrical, metal, rub- 
ber, textile. 

Time-Delay Controls. 
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Fig. 3 


switches. At left is a design 


Magnetic mercury 


for vertical operation with 
a spring-mounted electrode 
at right which is pulled 
away from the mercury pool 
when a magnet approaches 
it. This is a product of Min- 
neapolis-Honeywell Regula- 
tor Co. At the top are a 
normally open and a nor- 
mally closed magnetic switch 
made by The Mercoid Cor- 
poration, showing method 
of operation with outside 
magnet, 


the surface tension of the mercury on slow motion, a 
mercury switch cannot be used indiscriminately on snap- 
acting mechanisms and slow-moving devices. An elec- 
trode-to-mercury switch having an angular travel of less 
than 1 deg, mounted on a snap-acting mechanism, would 
splash the mercury so excessively on actuation that false 
makes and breaks would result. In like manner, a large- 
angle switch mounted on a slow-moving limit mechanism 
would not always trip at exactly the same angle, so that 
the operation would be uncertain. Hence mercury switches 
must be selected intelligently. Fortunately, there is an 
almost limitless selection commercially available. One 
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Guardian Elec. Mig. Co. 
Fig. 4 


switches mounted on a pivoted bracket which is tilted by 


A series 50 a-c mercury switch relay with the mercury 


linkage actuated from the magnet armature. Magnetic circuit 
is laminated. Ebonite base. 


manufacturer alone® lists 66 types of glass-tube mercury 
switches as standard and offers to custom-build others to 
meet unique requirements. The switches include a single- 
pole, single-throw; double-pole, single-throw; single- 
pole, double-throw; neutral position; and momentary 
contact for slow and snap tilting action through angles 
of % to 75 deg (usual variation from 5 to 20 deg) for 
various load ratings. Some of the types are shown in 
Fig. 1. 

The safety of the hermetically sealed mercury switch 
is undisputed and this feature alone makes it supreme 
for hazardous locations. Dust, dirt, oil, corrosive atmos- 
pheres and foreign matter are excluded from the switch 
and the fresh mercury provided for each operation main- 
tains a low, constant, contact resistance throughout its 
useful life. This is assured by extremely rigid controls in 
the purification of the mercury used in the switches and 
relays and by filling the switching chamber with hydro- 
gen or purified inert gas under pressure. The gas not only 
provides a stable, non-oxidizing atmosphere to help main- 
tain the purity of the mercury but, in addition, it quenches 
the arc, dissipates the heat generated at the contact points, 
prevents the mercury from vaporizing, and retards ioni- 
zation effects. 

Switches of larger rating use heat-resisting glass and 
ceramic inserts to protect the glass from the arc. How- 
ever, glass-tube mercury switches are not recommended 
for use in explosive atmospheres or when subjected to 
excessive vibration or shock because of the possibility of 
glass breakage. For these applications the metal-sheathed 
switch is recommended. These provide a bakelite seal* 
surrounded by a metal body. 



























CAUTION To INSTALLER! 
THESE TERMINALS To BE 
USED ONLY IF RANGE 

CHANGING CLOCK IS AOOLO 


ERCURY TYeE 


Weston Elec. Instrument Co. 

Fig. 5—The model 709 illumination control relay, ready to 

turn lights on as outdoor light declines, causing photocell out- 

put to fall. Mercury switch is tilted by linkage operated from 

motor-driven cam. Sensitive relays were described in article 

and this panel was illustrated on page 76 in this publication 
for December, 1947. 


Mercury itself places little temperature limitation on 
mercury switches and relays, as it permits an operating 
range of over 700 I. Actually, mercury switches are 
recommended for temperatures up to 300 I* but above 
180 IF special heat-resistant leads must be specified. 
Mercury does limit the method of mounting the switch 
in the product. Since the switch relies upon gravity to 
make and break the circuit, the switch is not suitable for 
applications where the device must operate in all posi- 
tions. The more sensitive the switch the more it is affected 
by the angular displacement of the device. Actually, this 
property is exploited quite effectively to furnish tip pro- 
tection to devices designed to operate in one position only. 
Special switches specifically designed for this application 
are available. Designed for vertical mounting, the switch 
contains a pool of mercury at the bottom or top of the 
tube in which fixed electrodes are mounted. Tilting the 
tube causes the mercury to flow away from the electrodes, 
breaking the circuit. 

The fluid properties of mercury also are put to work 
in centrifugal switches used as governors of rotating 
equipment. The switch is so designed that the centrifugal 
forces are sufficient to throw the mercury from a central 
pool when a safe speed is exceeded. The switches are 
available normally closed or normally open, depending 
upon the location of the fixed electrodes. Another type of 
mercury switch is designed for toggle and limit applica- 
tions where a large angular displacement is available and 
the operating force is small.° It consists of a button with 
two special metal disks on opposite sides of a ceramic 
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The Mercoid Corporation 


Fig. 7—Transformer relay with mercury contacts. Lower coil 
at left is a high-reactance primary in fixed position. Upper coil 
is secondary, mounted on a pivoted bracket and connected into 
remote control circuit. When secondary circuit is closed or 
shorted by distant thermostat or other signal device, magnetic 


repulsion carries secondary upward, closing mercury switch. 


barrier and a hole through the barrier, the assembly 
glass-sealed in a metal enclosure. A rotation of 30 deg 
about its axis permits the mercury in the enclosure to 
make contact with the metal disks through the hole in 
the ceramic barrier. Since the only force needed is that 
required to rotate the button, the operating forces are 
extremely small, being as low as 13-0z on a standard 
limit switch. The button also is the heart of a toggle 
switch having a 10-amp T-rating at 125 volts. (This is a 
tentative rating authorized by Underwriters’ Labora- 
tories, Inc.) Its silent, smooth operation with a life in 
excess of 500,000 cycles makes it ideal for applications 
in hazardous locations or where noise is objectionable. 
Magnetic mercury switches also operate without a tilt- 
ing action. Two of these are shown in Fig. 3. In these 
devices the circuit is made and broken by moving a 
spring-steel electrode in and out of a mercury pool by 
means of a magnetic force external to the tube. The usual 
mode of operation is to move a permanent magnet by 
mechanical means or to energize an electro-magnet adja- 
cent to the tube. It also can be operated by varying the flux 
densities in a magnetic circuit. As an example, in one ap- 
plication the switch is tripped by the motion of a piston in 
an internal-combustion engine. A permanent magnet 
mounted in the engine block supplies the mmf and flux 
density is dependent upon the reluctance of the circuit 
formed by the permanent magnet, the head of the piston, 
the switch, and the engine block. Movement of the piston 
varies the air gap and the flux density, thereby tripping 
the switch and furnishing a convenient trigger for an 
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Durakool, Inc . 
Fig. 8 — Hydrogen arc-quenched mercury relay, encased in 


steel, hermetically sealed. Capacities up to 30 amp with various 
contact combinations. 


electrical circuit. 

Mercury Switches as Relay Components. There are 
many of the more conventional types of relays for diverse 
applications, embodying mercury switches. Their depend- 
able performance under heavy loads in thousands of ap- 
plications is indicated in the box on page 91. They may 
consist of one or more mercury switches actuated by a 
conventional a-c or d-c solenoid, transformer, or clapper- 
type relay or they may be mercury relays furnished as 
complete units, specially designed to exploit the proper- 
ties of mercury as a switching means in a minimum space. 

The former is the older type and is a natural outgrowth 
of the development of the mercury switch. Since the only 
function of the solenoid is to tilt or rotate the mercury 
tube, the combination places in the product designer’s 
grasp the entire gamut of mercury switches plus the wide 
possibilities offered by the mechanical relays commer- 
cially available. For convenience the more common types 
are available as complete units as shown in Fig. 4 but, for 
unusual applications, the unit can be developed by the 
product designer. A good example of the latter is the 
illumination control relay shown in Fig. 5. By means of 
this relay lighting is turned on and off automatically in 
coordination with changes in the natural light intensity. 
The mercury switch controlling the load current is tilted 
by acam driven by a small synchronous motor. The motor 
circuit is closed through one of two sensitive relays hung 
across a photo-voltaic cell. Hence, by means of the com- 
bination, large load currents are controlled by the micro- 
amperes of a photoelectric cell. 

In the final analysis, such mercury relay applications 
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consist of the integration of the mercury switch in a 
relay application and they place an unnecessary burden 
on the product designer. Because of this the trend has 
been to develop and build mercury relays as such and to 
use the mmf developed by the coil to actuate a plunger 
rather than introduce a series of mechanical linkages in 
the device. This permits an overall design by experts, 
reduces costs and size, while enhancing desirable prop- 
erties. See Figs. 6 and 7. 

All mercury plunger type relays are slow-acting when 
compared to telephone or mechanical relays and electronic 
devices. However, their ability to handle currents as high 
as 50 amp at 110 volts places them in a category of their 
own and makes them supreme for many applications. 
At present plunger-type mercury relays are available 
normally-open or normally-closed, quick-make and quick- 
break, slow-make and slow-break, slow-make and quick- 
break, and quick-make and slow-break. In speaking of 
quick make or break, a time of 0.06 to 0.18 sec is meant 
and a slow make or break incorporates a time delay, fac- 
tory adjusted, up to 10 sec. 


Providing for Time Delay 

As was the case with mercury switches, the time delay 
may be obtained by providing orifices and tortuous paths 
through which the mercury must flow. However, the 
plunger-type mercury relay with its stationary tube per- 
mits greater design possibilities so that time delays im- 
possible with tilting tubes are available. In addition to 
impeding the mercury flow, ceramic baffles may be em- 
ployed to impede the flow of the inert gas in the tube, 
thereby obtaining a dash-pot effect. Hence, the time-delay 
can be controlled by the density of the ceramic material 
used in the baffles. 

One of the simpler forms of this type of relay is shown 
in Fig. 8. An iron cylinder, open at top and bottom 
and lined with ceramic, floats on a pool of mercury. In 
this position it is above the center of an external solenoid. 
An air gap separates the mercury from the central elec- 
trode while the other side of the circuit is the mercury 
and the metal shell in which the relay is housed, protected 
on the exterior by insulating plastics. When the solenoid 
is energized, the floating iron cylinder with its ceramic 
lining is drawn downward, displacing some of the mer- 
cury which therefore rises and meets the central elec- 
trode, making the circuit. Inert gas under pressure fills 
the tube and assists in quenching the are at the break. 
Another form of this relay utilizes a small orifice through 
which the displaced mercury must pass, thereby effecting 
a time delay. 

The cut-away view in Fig. 9 illustrates another appli- 
cation of this principle. In the de-energized position the 
plunger P is floating on the mercury, at level M. In this 
position electrode 2 is in the mercury pool, mercury is 
trapped around the end of electrode / by cup £, and at S, 
closing orifice D. The mercury S acts as a check valve, so 
that the inert gas can flow readily upward if a pressure is 
built up on the under side of D but it cannot flow through 
D in the reverse direction. When the coil is energized the 
plunger is pulled down to position P’, the entrapped gas 
escapes through D, permitting the mercury to rise rapidly 
through H. The circuit is completed when the mercury 
rises above the edge of cup E, taking a little less than 0.3 
seconds. When the coil is de-energized, the plunger rises 


(Continued on page 133) 
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ELECTRICAL MANUFACTURING 


PRODUCT DESIGN AWARDS 


This highly prized ‘‘trophy,"’ the ELECTRICAL MANUFACTURING Certificate of 
Award in Product Design, is presented annually to five product manufacturers 
or their design consultants for outstanding achievement in the development 
of electrically operated machines, appliances, apparatus or equipment. 
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for Excellence in Design and 


Achievement in Engineering 


Pasiniints the designer whose laurels are 
quickly won through the devolpment of some new 
“glamour” product. 

Yet, no less praise-worthy, is the fellow who lifts 
a conventional design project out of the humdrum, 
parts company with precedent, and uncovers new 
pathways to engineering and design improvements. 

The ELECTRICAL MANUFACTURING Awards in 
Product Design accord due recognition for such crea- 
tive achievement. In sponsoring these annual awards, 
ELECTRICAL MANUFACTURING aims to stimulate and 
encourage companies and individuals in the develop- 
ment of better electrically operated products through 
improvements in engineering and appearance design 
within the framework of sound and economical pro- 
duction techniques. 

The Awards—five in number—are offered this year 
for the most interesting and realistic accounts of new 
product developments involving the use of electric 
power, heat, light, electronics, controls, or other elec- 
trical characteristics. To be eligible, the product des- 


$2500 





cribed must have been developed and manufactured 
within the period of July 1, 1946 to June 30, 1948. 

Does your product qualify your company as a 
contestant? Then read the simple rules on the page 
Opposite and plan now to make your bid for one of 
the awards. 

Surely, all engineering jobs, well done, deserve to 
be ‘‘documented.”” The Tenth Annual ELECTRICAL 
MANUFACTURING Product Design Awards offer an 
incentive to write that story on your latest accomplish- 
ment NOW while the details are still fresh in mind. 

You don't have to be a ‘'writer’’ to prepare an inter- 
esting manuscript. In fact, the simpler the language 
the better, so long as the story relates the full details 
of the product development. State the basic problem, 
the trials and errors, the reasoning that led to the 
ultimate product design which should be clearly 
described and illustrated. 

Use the card provided here to designate your entry. 
Helpful suggestions on procedure will be sent you 
promptly. 






IN CASH PURSES 


A framed Certificate of Award denoting outstanding accomplish- 
ment in product design AND a cash purse of $500 will be pre- 
sented to each of five winners. Whether the award be made for 
a small device or a large machine, it carries the same honor 
and distinction. Good design is not a matter of product size 
or market potentiality. Thus, all companies, whether large or 
small, newly organized or long established, compete for the 
awards on an equal footing. All have an equal chance to win! 


Here are the Conditions which will govern the 
10th Annual ELECTRICAL MANUFACTURING 
PRODUCT DESIGN AWARDS 


ELIGIBILITY 


Any company engaged in the manufacture of elec- 
trically operated machines, appliances or equipment 
or any industrial design or engineering consultant 
responsible for the development of such products 
may try for the Awards. 


Such a company or consultant must have de- 
veloped a wholly new or redesigned product within 
the period beginning July 1, 1946 and ending 
June 30, 1948 and the product must now be in 
production. No entry fee is required. 


Application for an entry form may be addressed 
to Awards Editor, ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 
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Prepare and submit a manuscript consisting of 
2,500-3,500 words about an electrically operated 
product which actually has been designed, engi- 
neered and manufactured in the period since July 
1, 1946. The hitherto unpublished manuscript 
should be typewritten, in duplicate, and double- 
spaced. 

The manuscript should fully and clearly describe 
a new or redesigned product. Why was the new 
design undertaken; what circumstances prompted 
its development? Describe the overall design, stat- 
ing whether it was influenced more by competitive 
selling and customer eye appeal or by engineering 
considerations. Tell of the appearance design factors 
and the engineering problems and how they were 
met, especially as they related themselves to the 
application of electric power, control, light, heat, 
electronic or other electrical characteristics. State 
what metals, materials, finishes, electrical and me- 
chanical parts were specified and why. Avoid trade 
or brand names. Confidential data need not be 
revealed. 

A company may enter individual manuscripts 
for as many separate products as qualify. 

Photographs and drawings or blueprints should 
accompany the manuscript to illustrate exterior and 


interior views of the product, the electrical system 
features, and the mechanical design characteristics. 
All illustrations should be in duplicate and be com- 
pany identified and captioned plainly to indicate 
what is depicted. 
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Cash awards totalling $2500 will be announced 
in the TENTH ANNUAL OCTOBER PRODUCT DESIGN 
NUMBER OF ELECTRICAL MANUFACTURING in 
which issue award-winning manuscripts also will 
be featured. Individual awards of $500 each will 
be presented to the five companies that sponsored 
manuscripts which, in the opinion of the judges, 
reflected the most outstanding development of new 
or redesigned products. Framed Certificates of 
Award will also be presented the winners. In case 
of a tie, duplicate awards will be made. All material 
as submitted becomes the sole property of the pub- 
lisher and can not be returned. Any manuscript not 
winning an award but which is subsequently pub- 
lished in ELECTRICAL MANUFACTURING will be 
paid for at regular author rates. 


CLOSING 


All material to be eligible in the Competition 
should be delivered to the Awards Editor, ELEc- 
TRICAL MANUFACTURING, 1250 Sixth Avenue, 
New York 20, N. Y., by 5 P.M., June 30, 1948, 
unless sent through the mail in which case it may 
bear a postmark not later than midnight of the 
closing date indicated. 

The Jury of Award will be made up of well- 
known engineers and designers. Their names will 
be announced later. Judging will be on the basis 
of the achievement in appearance design, the skill 
in engineering as described and pictured in the ma- 
terial submitted; and the completeness and clarity 
of the product development story as written. The 
judges’ decisions will be final. 


Sc the founding of the Annual ELECTRICAL MANUFACTURING Design Awards in 1935, 
deserved tribute has been paid to designers of this broad category of products: Addressing 
Machine e Air Conditioning Equipment e Arc Welder @ Blue Printing Machine @ Book Binding 
Machine e Broiler e Chafing Dish e Cigarette Vending Machine e Cone-Drive, Worm Gear 
Generator e Dental Machine e Electric Iron @ Electric Range e@ Electronic Micrometer e Electron 
Microscope @ Fan-Heater @ Five Alarm Control Unit e Food Dryer e Food Mixer e Gear Hobber 
e Headlamp Tester @ Lighting Equipment e Perforating Machine e Oil Burner e Plastics Molding 
Machine e Push Button Station e Radio Tube Tester e Room Cooler @ Snap-Action Switch 
e@ Solenoid Starting Switch e Sound Analyzer e Spot Welder e Telescriber @ Time Recorder e 
X-Ray Equipment e Your product, too, may be a winner in this year’s awards competition! 
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as WINNERS will be announced in 

the TENTH ANNUAL OCTOBER PRODUCT DESIGN 

NuMBER of ELECTRICAL MANUFACTURING. A 

special feature section of the October number will 

be given over to a dramatic, colorful presentation eaten tans 
of the five award-winning manuscripts. Each de- 

sign story will be presented in its entirety and 

illustrated with photos, drawings and engineer- 

ing blueprints to show specific details of the 

product’s design. 


The award-winning manuscripts thus become 
a permanent journalistic record of the contribu- 
tions made by manufacturers, their designers and 
engineers, in the development of electrically oper- 
ated machines, appliances, apparatus, devices and 
equipment. 


More importantly, they serve as a stimulation 
for all ‘up and coming” engineers, pointing up 
the kind of practical design thinking that goes 
into the development of outstanding products. 


Shown here is a typical award-winning manu- 
script published in the Ninth Annual Product 
Design Number. A reprint of this and other 
award papers will be sent to all contestants who 
register their entries on the official form. 


SR mois ke dbeidsaiiy anion: 
uscripts and illustrative material should 
be delivered to Awards Editor on or 
before June 30th. Material sent through 
mail may bear postmark not later than 
midnight of thot date. Register your 
participation NOW on the Official 
Entry Form! There are no fees involved. 
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Design of 


Small Polyphase Motors 


for Industrial Instruments 


N ORDER to appreciate fully the 

requirements involved in the design 

of a motor for industrial potentio- 
meters, it becomes necessary to briefly discuss the history 
and operation of such instruments used for the measure- 
ment, recording, and control of temperature, pH, and 
other variables. 

Prior to the advent of electronic methods, galvanome- 
ters were used to detect the minute voltages and currents 
developed by thermocouples or resistance thermometers. 
As a result, complicated mechanisms were required to 
develop sufficient power to operate the recording pen 
and/or control switches. From the standpoints of sensi- 
tivity and accuracy of control, this arrangement possessed 
one very serious drawback, namely: the instrument had 
to be periodically rebalanced. This meant that the process 
variable was unmeasured and uncontrolled for a portion 
of the time. As a result, the efficacy of control was re- 
duced, and overshooting and hunting around the control 
point occurred. Consequently, product quality, economy 
of operation, and uniformity were materially lessened. 

By the use of an electronic arrangement, the limita- 
tions common to the older mechanical type of instruments 
were eliminated and an extremely sensitive, accurate, 
rugged instrument resulted. This arrangement made pos- 
sible the continuously balanced potentiometer (see in- 
w. 4). 

lig. 2 shows schematically the electronic detecting and 
rebalancing system for this type of potentiometer. The 
operating principle comprises the “‘null-balance”’ type of 
measuring circuit. That is, so long as the emf introduced 
into the potentiometer and a standard reference voltage 
are balanced (by virtue of the position of contact E on 
the slidewire portion of the bridge circuit), the voltage 
across points A-4 is zero and the balancing motor which 
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moves contact E remains stationary. 

Instantly a change in the emf to be measured occurs, 
a voltage differential appears across A-1. This voltage is 
amplified and applied to the balancing motor, causing it 
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to rotate and mechanically move the 
position of contact E on the slidewire 
until a new null-balance point is 
reached, at which time the balancing motor stops. The 
circuit recognizes the polarity of the voltage differential 
across 4-A (..e., the polarity of the voltage across 4-A 
is determined by whether the measured voltage is greater 
or less than the reference voltage) and causes the bal- 
ancing motor to move contact E in the direction neces- 
sary to approach a new null point. 

Since it is a practical impossibility to directly amplify 
the d-c voltage differential formed between points 4-A, 
a conversion to alternating current is necessitated. There 
are several unique features concerning the converter em- 
ployed and its application. 

Fundamentally, the converter consists of a vibrating 
reed contact which is electrically driven so as to vibrate 
at a definite frequency. From Fig. 2, it can be seen that 
any d-c voltage differential appearing across points A-A 
is impressed on the input transformer, through the con- 
verter contacts, so as to produce a d-c flow, first in one 
direction, then in the opposite direction, in the trans- 
former primary. The changing flux created by the pri- 
mary current flow acts on the secondary winding to 
produce an a-c voltage. The frequency of this voltage is 
identical to that of the supply voltage when the supply 
voltage is used to drive the converter reed. 

The a-c voltage from the input transformer has an 
amplitude which is determined solely by the value of d-c 
voltage across A-A. lurthermore, the phase relationship 
of this a-c voltage with respect to the supply voltage is 
entirely determined by the polarity of the d-c voltage 
across 4-A. Thus, for example, when the temperature at 
the thermocouple falls and the applied voltage is less 
than the reference voltage, the polarity across 4-4 will 
be such that the a-c voltage from the input transformer 
will be out of phase with the supply voltage, as shown in 
‘ig. 3. When the opposite condition exists (i.e., the tem- 
perature rises and the applied voltage exceeds the refer- 


Balancing motors for electronic-type industrial potentiometers 


have to meet several specific and exacting requirements, with the 


most important characteristics being reversibility and low inertia. 
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ence voltage), the voltage output from the input trans- 
former will be in phase with the supply voltage. 

By means of the voltage and power amplifier stages, 
the a-c voltage output of the input transformer is de 
veloped sufficiently to use as a motor field supply. The 
direction of rotation of the balancing motor is determined 
by the polarity of the voltage applied between points 


A-A. For example, if the temperature rises, the voltage 
applied to the motor is of such a phase as to cause it to 
rotate in the direction necessary to approach balance. If 
the temperature falls, the voltage is of such a phase as to 
cause rotation in the opposite direction to approach bal- 


ance. When the balance point is reached, the a-c voltage 
through the amplifiers ceases and the motor stops. 

The rotation of the balancing motor is not only used 
to position the slidewire contactor E but is also used to 
actuate the indicating, recording and controlling com- 
ponents of the system. Thus, it can be seen that the 
polyphase balancing motor is of primary importance in 
the operation of the potentiometer. 


Motor Requirements 


From the foregoing discussion, it is clearly apparent 
that the balancing motor must have several specific char- 
acteristics. Probably most important is that of reversi- 
bility, since it is essential that the motor be capable of 
driving the instrument pointer, pen, slidewire contact, 
and control switch linkages in either direction towards a 
new null point of balance. Parallel with this characteristic 
is one of low inertia. As the motor approaches a null point 
of balance and becomes de-energized, it is necessary to 
prevent hunting—the tendency to coast past the null point 
and become re-energized, reverse and approach the null 
point from the opposite direction, and repeat this se- 
quence a number of times before coming to rest. This can 
be prevented, in part, by employing as lightweight a rotor 
as is feasible. ; 

In addition to the two preceding characteristics, two 
others are extremely important: Since power for the 
motor is derived from an electronic amplifier, the amount 
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Fig. 1—-Assembled and disassembled views of polyphase balancing motor for electronic indi- 
cating or recording industrial potentiometers. Insert (left) shows an indicating-type instru- 


ment calibrated in degrees F. 


of power available for the motor is limited by the size, 
number of tubes, types of tubes, and circuit of the ampli- 
her. Therefore, the motor field power requirements are 
of paramount importance (unless an auxiliary power 
supply is used ), if the amplifier characteristics are to be 
held within optimum limits. And, since it is undersirable 
for the motor to start off at full speed with minor changes 
of the measured variable, the rotor resistance in the motor 
should be of such a value that a full-speed take-off is 
prevented. 

Although any of the basic types of electric motors 
could be used, definite objections and advantages exist 
for each. Final selection of the basic type to be used is 
governed principally by three of the factors mentioned in 
the preceding paragraphs, namely: reversibility, inertia, 
and power requirements. 

Direct-Current Motors. Motors of this type are, of 
themselves, easily reversible by changing the direction of 
current flow through field or armature winding. How- 
ever, in order to do this with the available output from 
the amplifier, a complicated relay or thyratron control 
circuit is required. In addition, the fact that d-c motors 
incorporate a wound rotor means that objectionable in- 
ertia is introduced. Furthermore, provisions for sufficient 
(l-c power to operate the motor must also be included in 
the overall design of the instrument. Hence, the use of a 
d-c motor involves complications. 

Alternating-Current Motors. The use of an a-c type 
motor excludes the need for auxiliary d-c power. Of the 
available types of a-c motors, the majority present prob- 
lems in adapting them to the task at hand. The a-c brush- 
type motor presents practically the same disadvantages 
as the d-c motor. Because of its wound rotor, the inertia 
is velatively high. Since reversing is accomplished in a 
nianner similar to the d-c motor, some sort of thyratron- 
relay control system would be required. Thus, the dis- 
advantages outweigh any advantages with this type of 
motor. 

The single-phase induction-type motor comes much 
closer to meeting the requirements than any of the types 
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previously described. Its squirrel cage rotor provides the 
necessary attribute of low inertia. So far as the motor 
itself is concerned, starting, braking, power require- 
ments, and low speed sensitivity can all be incorporated 
satisfactorily in its designed characteristics. However, 
with a single-phase induction motor, reversing is still a 
problem necessitating the use of thyratron controls, re- 
lays, and in this case, reverse starting windings on the 
motor. 

With a two-phase induction motor, all the require- 
ments just mentioned can be incorporated in its design 
the same as in the single-phase type. However, the two- 
phase type holds a specific advantage in that it 1s readily 
reversible by shifting the current in one field by 180 deg. 
Referring to Fig. 3, it will be seen that the amplifier out- 
put- recognizes an increase or decrease of the measured 
variable from the null point by a 180 deg phase reversal. 
Thus, with the proper power rating, a two-phase induc- 
tion motor can be operated very simply, directly from 
the amplifier output without the use of thyratron control 
circuits, relays, or special field windings. 


Design Characteristics for Polyphase Motor 


As previously stated, the power requirements of the 
motor should be such that it is operable from the power 
output of the electron tube amplifier. With the two-phase 
motor, only part of the total power requirements of the 
motor need be supplied from the amplifier, since the other 
field winding can be connected to the line. In this way, 
the field winding connected to the amplifier need con- 
sume but 20-30 per cent of the total power required for 
the motor with the rest obtained directly from the line. 

In the design of the Brown potentiometer, the mechan- 
ical power required of the balancing motor necessitates 
13.5 watts total electric power. The individual feld power 
requirements are as follows : line field—9.5 watts, ampli- 
tier field—4.0 watts. 

Design of Field Windings. In general, the special de- 
sign considerations for each field involve two main fac- 
tors, namely ; phase displacement and winding specifica- 
tions. At the same time, the relative flux densities of the 
two windings must be such that reasonably smooth driv- 
ing power is exerted. 

In the line field winding, the proper phase displace- 


Fig. 2—Schematic diagram show- 
ing the continuous balance sys- 
tem used in the circuit of the 
Brown industrial potentiometers. 
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ment is obtained by using a series capacitor to tune the 
inductance of the motor winding so as to form a resistive 
load. The current is then in phase with the supply voltage 
and the voltage across the winding is displaced approxi- 
mately 90 deg. The choice of wire size and the turns-per 
pole are then the result of the following considerations 

(1) Power to be developed — more power requires 
larger wire and fewer turns. 

(2) Size of capacitor — larger wire lowers the im- 
pedance and, therefore, requires larger capacitance. 

(3) Heat generation—lower impedance increases cur 
rent consumption, thereby resulting in higher operating 
temperatures. 

Inasmuch as the power from the output tubes of the 
amplifier to the amplifier field winding is intermittent, 
and is supplied only on alternate half-cycles, a tuning 
capacitor is added so as to produce a “‘fly-wheel” or tank- 
circuit effect. The wire size and turns-per-pole for the 
amplifier winding are based on the following considera- 
tion: 

(1) Proper impedance — should match the high vac- 
uum tube plate impedance so as to obtain optimum power 
transfer. 

Design of Rotor. In general, the design of the rotor is 
evolved from a number of considerations such as, inertia, 
speed, power, and starting torque. Optimum, overall 
values for weight, diameter, and electrical specifications 
are compromises obtained by balancing the following 
factors : 

(1) Moment of inertia — smallest possible diameter 
gives low inertia and corresponding speed of reversal. 

(2) Number of rotor bars — must be approximately 
twice the number of poles but not an exact multiple or 
sub-multiple. 

(3) lron-to-copper ratio in squirrel cage based upon: 
(a) Minimum cross section of tron — dictated by maxi- 
mum flux density usable in the iron. (b) Minimum cross 
section of copper — dictated by maximum current dens- 
ity usable in the copper. (c) Smaller rotor diameter — 
means reduced total cross sectional area available for 
either iron or copper. ts 

(4) Resistance of rotor bar system—evolved by work- 
ing out a compromise from consideration of : (a) Torque 
— peak torque is shifted to slower speeds by increasing 
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Fig. 3 — Phase relationships of currents in balancing motors 
used in electronic industrial potentiometers. 


rotor resistance (needed to provide a reasonably high 
starting torque for small drive signals). (b) Power — 
developed power is reduced by excessive rotor resistance. 

In the final analysis, the diameter of the rotor must be 
a compromise between the required low moment of in- 
ertia and all other factors which tend to indicate a larger 
diameter. 


Evaluating Basic Motor Speed 


Speed. The actual basic motor speed was evaluated by 
consideration of the following factors : 

(1) For maximum bearing life and minimum of gear- 
ing, the lowest possible rotor speed is desirable. 

(2) The salient pole stator construction permits use 
of more winding than could be used with distributed 
windings. However, this type of construction limits the 
number of poles to eight for this size of motor. 

(3) The synchronous speed — since there is space for 
eight poles, operating on two phases at 60 cps, the syn- 
chronous speed equals 1800 rpm. 

(4) The relatively larger tolerances, in comparison 
with larger motors, increase slip to 20 per cent rather 
than 10 per cent. As a result, the actual rotor speed is 
1620 rpm. 

Various pen speeds are provided by a variety of gear 
trains in the various models of the motor. These gear 
trains provide speed reduction of: 10, 12%, 25, 30, and 
60 to 1 of the basi¢ motor speed. 

Braking. To prevent excessive coasting, the d-c com- 
ponent of the amplifier output is permitted to flow 
through the amplifier field winding. This method of 
securing a fast stop was selected as the result of several 
factors to be considered : 

(1) Correction of overshoot by mechanical means re- 
sults in possibility of continued oscillation. 
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(2) Due to the tendency to run asa single-phase motor 
when power is removed only from the amplifier field 
winding, an extensive coasting results. 

(3) Removal of all power permits sizeable coast as a 
result of the inertia of the rotor running at high speed. 

(4) If feasible, application of direct current to both 
field windings would effectively brake the rotor due to 
the stationary field poles produced and the reverse forces 
developed as the rotor tries to cut through this field. 
However, this is not feasible unless additional vacuum 
tubes and circuit complications are introduced. 

(5) Application of direct current to amplifier field 
winding only is readily feasible and reduces coasting to 
optimum value, if rotor and gear train inertia are well 
considered. 


Operation of Properly Designed Motor 


With a motor constructed so as to have the physical 
and electrical characteristics, just outlined, optimum per- 
formance of the continuous balance type of potentiome- 
ter is obtained. This performance, as presently described, 
could prove equally desirable on other types of apparatus 
which requires a reversible motor movement, initiated by 
variable power excitation and which must be stopped at 
precise points. 

lor example, in the automatic direction finders of the 
radio type, used on aircraft and marine vessels, a direc- 
tion is determinéd by virtue of the fact that the loop an 
tenna turns automatically until it reaches a signal lull and 
then stops precisely at that point. In many of these direc- 
tion finders, the loop is driven by a low inertia two-phase 
induction motor which is started, stopped, and reversed 
in much the same manner as in the case of the potentio- 
meter. In addition, the same problems of hunting, coast- 
ing, tapered starting torque. and the like, are encountered 
as in the case of the potentiometer. Therefore, the opti- 
mum performance characteristics here described may be 
readily desirable in applications similar to that for which 
this motor was built and of the type for which the exam- 
ple was cited. 

Other possible applications for this type of motor have 
been indicated as follows: (1) Several manufacturers of 
small springs have designed small test arrangements in- 
volving a tension-balancing device actuated by motor 
null-sensing systems similar to that described herein, 
(2) Remotely operated tuning drives and volume con- 
trols for radio receivers. 

Since either major or minor changes of the measured 
variable can occur, the motor is designed to have a tapered 
curve of speed versus voltage and at the same time to 
maintain relatively high torque at the lower speeds. By 
properly evaluating the rotor resistance, the tendency of 
the motor to start a full speed up or down scale movement 
is eliminated. Thus hunting or oscillating back and forth 
about the null point (due to large initial acceleration from 
minor changes of variable) is avoided. At the same time, 
however, the motor is instantly responsive, since the ap- 
pearance of alternating current in both field windings 
produces immediate movement in either direction accord- 
ing to the phasing of the field currents. ‘ 

In the event the change in the measured variable is of 
major proportions and the motor gains full speed as it 
drives the pen up or down scale to the new null point, 
overshooting of the null point has been minimized by a 
combination of two factors: (1) By incorporating as 
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low inertia as is feasible in the design of the rotor ; and 
(2) by using the d-c current component from the output 
of the amplifier as a braking current through the ampli- 
fier field of the motor. Inasmuch as the a-c component 
from the amplifier disappears when the null point is 
reached, the d-c component tends to lock the rotor in 
position when the null point is reached. Thus, the com- 
bined effects of low inertia and d-c magnetic braking re- 
sult in stopping the motor precisely at the null point with 


Needed Research Projects 


Some of the research problems that are receiving close 
attention in the field of plastics are noted in a recent 
report by Subcommittee VIII on Research of Committee 
D-20 on Plastics of the American Society for Testing 
Materials. While the report specifically deals with suit- 
able research problems for investigation by college and 
graduate students, the problems listed present an inter- 
esting reflection of research trends in the field. The 
research problems suggested are classified into seven 
groups, as follows: 

GROUP A: Behavior of plastics under mechanical 
stresses with time and temperature as variables, that is, 
stress versus strain relationships. 

GROUP Bb: Studies of the wear abrasion, scratch, or 
mar resistance of plastics with the object of relating these 
properties to other mechanical properties or to the de- 
tailed chemical or physical structure. Specifically, a study 
might be made of the energy required to scratch, indent, 
abrade, or otherwise deform the surfaces of plastics. 

GROUP C: Studies of the permanence of plastics in 
various environments with the object of learning what 
chemical and physical changes occur in plastics as a result 
of aging, of elevated temperatures, of sunlight, and of 
weathering. 

GROUP D: Studies aimed at the compilation of data 
which are not currently available. 

GROUP E: Studies of methods for characterizing 
the chemical and physical structure of plastics. 

GROUP F: Methods for evaluating coated fabrics. 

GROUP G: Development of rapid test methods, the 
results of which could be qualitatively related to ASTM 
standard test methods. 

Some of the specific research problems included in 
these classifications are as follows: 

1. Study of the physics of behavior of plastics under 
impact with the object of relating behavior under high 
rates of stressing to that under the lower rates encoun- 
tered in ordinary testing. 

2. Studies of plastics under tensile, compressive, flex- 
ural, and torsional stresses with the object of adjusting 
such variables as geometry of the specimen, points of 
load application, and rates of stressing, so the standard 
tests may all be made under comparable conditions. 

3. Systematic studies of the flow properties of the 
various resins with special attention to rates of shear, 
pressures, and temperatures in the ranges encountered in 
molding and extrusion. This information should lead to 
a better understanding of flow properties and to flow 
tests which better characterize the flow properties. 
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ASTM Committee on Plastics Suggests 


minimum overshooting. The use of a properly designed 
damping network in the measuring circuit will balance 
out the remaining overshoot. 

The type of motor selected not only permits incorpora- 
tion of the desired characteristics in its design, but pre- 
sents advantages inherently its own. For the type of work 
for which it is used, or could be used, its greatest inher- 
ent advantages lie in its simplicity and its ready adapt- 
ability to operation without hunting. 


4, Development of a method for describing the creep 
of plastics such that from a few measurements the rate 
and amount of deformation can be predicted. This 
method, to be most useful, should be applicable over 
wide temperature ranges and should permit prediction 
of deformation under low loads over long periods of 
time. Correlation of creep and second order transition 
temperatures might indicate temperature at which 
marked changes in creep characteristics occur. 

5. Studies of the effects of reinforcing pigments on 
the physical and chemical properties of plastics. 

6. Studies of the time after molding required for 
molded articles to attain their final dimensions, and of 
methods for shortening this time. 

7. Development of an accelerated weathering device 
which correlates fully with outdoor exposure; to be 
most useful, such a device should accomodate a number 
of specimens each of which should be large enough for 
several physical tests and the device should require a 
minimum amount of attendance — not more often than 
once in 24 hr. 

8. Development of physical or chemical methods for 
determining or estimating the degree and course of deter- 
ioration of plastics under various environments. A 
method for detecting the very early onset of such deteri- 
oration would be helpful in shortening the time required 
for studies in permanence. 

9, Development of methods for the identification of 
plastics including plasticizers and other components. 

10. Development of methods for estimating the degree 
of cure of thermosetting resins. 

11. Development of standard methods for determin- 
ing compatibility of plasticizers, softeners, lubricants and 
the like, with various resins, cellulosic derivatives, etc. 





BOOK REVIEW 


Ultra—and Extreme—Short Wave Reception—Principles, Oper- 
ation and Design —M. J. O. Strutt. D. Van Nostrand Company, 
Inc,, New York. 387 pp. $7.50. 


A thorough, theoretical presentation of waves and signals, an- 
tennas, wave conductors and resonators, is followed by several 
chapters on the various stages of reception. Finally there is a brief 
treatment of receiver design. Mathematical expressions are not 
too frequent nor too difficult, so that the book is suitable for use by 
many others than the advanced student. A chapter on transmission 
lines and wave guides is particularly informative with mathe- 
matics no higher than the algebra level. There is an impressive 
bibliography of more than 400 articles, papers and books to which 
references are made throughout the book. The author is a consult- 
ant with N. V. Philips Co., Ltd., at Eindhoven, Holland. 
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New ceramics with high dielectric constants, high Q, and negative tem- 
perature coefficient of capacitance have created new fields of appli- 
cation of ceramic capacitors, particularly for high frequency work. 


ERAMIC dielectric capacitors constitute the ear- 

liest known devices made expressly for electrical 

energy storage. Thus the Leyden jar of 1745 was 
the forerunner of modern ceramic capacitors, not only in 
the classification of its dielectric material, but also in its 
basic construction whereby a rigid insulating medium 
serves the dual purpose of dielectric and support for elec- 
trodes. Most models manufactured today adhere closely 
to this structural simplicity, but represent marked ad- 
vancement in improved electrical characteristics of the 
ceramic body and in methods of fabrication. It is intended 
here to trace some aspects of this progress and to discuss 
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Fig. 1—Variations of dielectric constant K with temperature, 

at 1000 ke. Left, specimens with compositions in the binary 

system TiOz - BaTiOz. Right, BaO:TiO2. From Research Pa- 
per RP1776, National Bureau of Standards. 


104 


the outstanding features of ceramic capacitors, as well as 
to mention a few applications in electronics equipment. 

Although the relatively high dielectric constant of some 
oxides of titanium has been known for many years, it 
was not until the early 1930's that commercially available 
titanium capacitors were introduced into this country 
from Germany. Erie Resistor Corporation in collabora- 
tion with American Lava Corporation was the first 
American manufacturer to undertake production of cer- 
amic capacitors, but there are now several suppliers in 
the field. Perhaps there are two reasonable explanations 
for the slowness which characterized wide-spread accept- 
ance: First, high and ultra high frequency work was not 
sufficiently advanced to demand a low-value, extremely 
stable capacitor. Secondly, the matter of temperature co- 
efficient, which is now considered a primary merit, was 
oddly enough at first regarded as objectionable. 

The original low-voltage style consisted of a tubular 
dielectric having metalized electrodes inside and out, with 
soldered wire leads and an insulating jacket; it still ac- 
counts for the largest production volume. Roughly half 
the size of a cigarette and smaller, these units are used in 
very large quantities in AM and I'M receivers, television 
receivers and similar electronic equipment. 

The obvious electrical requirements for a material to 
be used in capacitors are: 

a. High dielectric strength. 

b. High surface and volume resistivity. 
c. High Q,i.e., low power factor.* 

d. High dielectric constant, A, 


*Power factor is defined as the cosine of the dielectric phase angle. 


Dissipation factor, or —, is the cotangent of this angle. Since there 


is negligible difference between cosine and cotangent when the 
angle exceeds 85 deg, Q is ordinarily considered to be the re- 
ciprocal of power factor. 


ELECTRICAL MANUFACTURING 
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All of these are desirable over suitable ranges of fre- 
Titanium ceramic 
bodies are unique among dielectrics in that the last named 
property, K, can be made a predetermined and nearly 
linear function of temperature. Such temperature com- 


quency, voltage and temperature. 


pensation has been widely used as a means of stabilizing 
tuned circuits and filters. 

The principal constituent responsible for dielectric 
behavior in the earliest developed materials was TiO, as 
found in the mineral rutile. This has been used success- 
fully with such oxides as MgO, SiOs, ZrO» and BaO. 
The dielectric constant at 25 C of pure TiOy is approxi- 
mately 114; its temperature coefficient of capacitance is 
negative and of the order of 0.0750 of 1 per cent per deg 
C, usually referred to as N750, indicating parts per mil- 
lion per deg C. The addition of one of the other oxides in 
small amounts, BaO for example, results in a gradually 
decreasing value of K and in a less negative value of 
temperature coefficient until A is 37 and temperature 
coefficient is zero for BaO: 5TiO,. Note the gradual 
change in slope of curves in Fig. 1, left. 

Minimum K of 34 and a slightly positive temperature 
coefficient are obtained for the composition BaO :4T1Q¢. 
When BaO content is further increased an erratic condi- 
tion results which is evidenced by marked increase in K. 
One example of this, shown in lig. 1, right, will be dis- 
cussed later. 

Temperature characteristics for the family of com- 
pensating dielectrics, which are shown in the accom- 
panying curves of Fig. 2, have become standard. In 
addition to the unique compensating feature, their other 
electrical properties compare favorably with those of 
high grade mica. Dielectric strength is sufficiently high 
that the thinnest sections feasible for production (about 
0.015 in.) are made for 500-volt rating and are flash- 
tested at 100 volts per mil or higher. Typical leakage 
resistance is in the range of one million megohms or 
higher ; and minimum Q is 1000 for capacity values above 
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Fig. 3—Relation between dielectric constant at 1 mc and fre- 
quency for dielectrics with compensating temperature coeffi- 
cients of capacitance. 
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Fig. 2—-Changes with temperature in capacitance of capacitors 

with bodies of materials having various temperature coeffi- 

cients, referred to capacitance at 25 C. N indicates a negative 
coefficient, P positive. 


30 mmf. These properties all possess extreme stability 
under unusually high operating ambient temperatures, 
although ceramics characteristically show a gradual drop 
in leakage resistance at elevated temperature. On the 
other hand, VY improves with rising temperature, and 
herein lies a distinct advantage not obtainable in other 
dielectric materials. 

The K-vs.-frequency characteristic is essentially flat 
for all temperature-compensating dielectrics from 1 to 
100 megacycles which is the border-line frequency gen: 
erally considered the upper limit for lumped-circuit para- 
meters. A typical K-vs.-frequency curve is shown in Fig. 
3. The effect of frequency on power factor is to cause 
greater losses at low frequencies due to conduction 
effects. With increasing frequency, power factor dimin- 
ishes gradually up to the point of self-resonance where it 
suddenly jumps to unity. Here, of course, inductive 
reactance of electrodes and leads equals the capacitive 
reactance. 

Fortunately, the bulkiness and inherent shape of high- 
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Table | — Dielectric Constant K for 
Various Insulating Materials 
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voltage styles of capacitors are such that electrode induc- 
tance is kept extremely low (a small fraction of one 
microhenry ) so that self-resonanceé is no problem. 

Only in the last decade has considerable research been 
conducted on the titanates containing barium and stron- 
tium.* Because these materials provide A values as high 
as 5000 or even higher, they have opened a vast realm of 
applications in by-passing, coupling and filtering not 
heretofore possible for ceramic capacitors. 

High A bodies in contrast to the previously discussed 
group have the disadvantage of lower stability and lower 
Y. Also the temperature-capacity characteristic departs 
from linearity, producing a fairly sharp capacity peak. 
As shown in Fig. 1, the peak K for BaO :TiO, ( BaTiOs ) 
occurs at around 118 C and may exceed 11,000 in value. 
The corresponding peak for SrTiO ; occurs well below 
—200 C. Neither material is of value for high A at a 
generally useful temperature. As might be expected then, 
varying compositions of BaTiO; and SrTiQs are fired 
together in order to bring the capacity peak to a desired 
temperature. Further adjustments in composition reduce 


*One such systematic study was begun in 1944 by the National 
Bureau of Standards at the request of the Signal Corps, U. S. 
Army. 


Fig. 5—Automatic hydraulie press used with hopper feed in 
forming various dielectrics such as the 1\,%-in. diam disks 
shown in this illustration. 


106 





Capacitance change, per cent 





20 0 20 4 
Temperature,C 


Power factor at | kc, per cent 


0 20 40 60 80 100 
Temperature, C 


Fig. 4 (Above) — Change in capacitance with variations in 
temperature in a capacitor body of material with high dielec- 
tric constant. (Below) —Change in power factor at 1 kc of the 


material under same conditions. 


the peak value and broaden the characteristic over a use- 
ful range. In Fig. 4, above, the curve is shown having 
peak K at 20 C fora high A body used in the manufacture 
of capacitors. lig. 4, below, showing the change of power 
factor with temperature, reveals the optimum range to 
be from room temperature up to 100 C where most 
requirements naturally lie. 

Three basic types of manufacture for ceramic dielec- 
trics are pressing, casting and extruding, the first two of 
which may involve slight machining or grinding opera- 
tions. The double-cup type capacitors in the photograph 


Fig. 6—Application of silver paint to the electrode areas of 
small (0.850-in. diam) double-cup capacitors. These may be 
rated at about 500 mmf. 
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Fig. 7 (Left)—Feed-through type of capacitor for panel mount- 
ing, disassembled. Central conductor is rated at 300 amp. Nominal 
capacitances for this type are 250, 650, 1000 and 10,000 mmf. 


at the head of this article and dielectrics of the multi- 
plate, high-power handling unit are examples of dry 
pressing under high pressure. The stand-off type with 
corona-shielding rings formed as an integral part of the 
dielectric is made by “slip casting’, while the two feed- 
through types represent tubular extrusion. 

In all cases the principal steps are, first, mixing the 
constituents, as follows: 

a. Main dielectric component, essentially non-plastic. 

b. Binding material, a plasticizing clay. 

c. Flux, such as oxides of magnesium or calcium. 
Secondly, the desired configuration is formed by one of 
the three techniques listed above, and this is followed by 
heat treatments which may be as high as 1400 C in reach- 
ing the final maturing point. Throughout these operations 


General Electric Co 
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Fig. 9—JIn this 5-kw general purpose dielectric heater, 

two 10,000-mmf, high-current, feed-through type capacitors are 

used for filament by-pass, and one 1,000-mmf, 10-kv, stand-off 
type for plate by-pass. 
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. 2 
Farnsworth Television and Radio Corp. 


Fig. 8 (Right)—A television high-voltage supply unit employing 
10-kv double-cup ceramic capacitors, two of which may be seen 
at lower left. 


careful control must be maintained over mixing, com- 
pacting pressure, firing temperature and atmosphere, as 
they all affect both mechanical and electrical properties. 


Fabrication of Capacitors 


Development in the field of high-voltage designs was 
pioneered by Erie Resistor Corporation, especially in the 
early war years as increasing demands were made for 
higher-voltage applications. 

Photographs shown in Figs. 5, 6 and 7 outline the 
essential steps of making a raw dielectric into a useful 
component. The electrode area is covered with a solution 
containing silver salts which may be applied by brushing, 
spraying or dipping. Reduction to pure silver is obtained 
in a firing operation which leaves a thin, intimately 
bonded electrode. Suitable metal terminals, usually 
electro-silver plated brass, then complete the assembly. 
In most cases exposed ceramic is given the added pro- 
tection of moisture-resistant, high-temperature impreg- 
nants or enamel insulation or both. 

The high-voltage ceramic capacitors in widest use are 
the small double-cup types of 10-kv rating shown in the 
headpiece of this article. This design, providing excellent 
corona shielding, was originally made in the war years to 
meet requirements of low-capacity, glass-seal vacuum 
units. However, it has hit full stride as a result of the 
need for low-cost filter capacitors in home television re- 
ceivers. Two or more 500-mmf units provide the neces- 
sary filtering for conventional radio frequency power 
supplies. Undoubtedly advancement in television design 
will require similar capacitors of 20-kv and 30-kv rating 
in large quantities. 

Induction heating and transmitting equipment account 
for most other high-voltage applications. A feed-through 
type, the center conductor of which will carry 300 amp 
( Fig. 7), has been made for radio-frequency by-passing 
to chassis of filament leads and primary power input 
terminals. An unusually versatile unit for general high- 
voltage by-pass and coupling is the stand-off type having 
corona shielding and lengthened creepage path in the 
form of two over-sized rings around its base. The sizable 
unit assembled with metal heat-dissipating fins has an 
unusually high load rating of 20-kva without forced ven- 
tilation at 15 megacycles, and is suitable for fixed tank 
tuning or other general uses requiring its ruggedness. 

(Continued on page 133) 
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“Tecleuy's Produce Destgme 


Electric Adding Machine Redesigned for High Speed 


Powered by a Bodine universal motor 
type VCF-12, 1/30 hp, 115/230 volts, this 
machine uses rotary motion to avoid diff- 
culties with inertia of reciprocating parts 
and to speed up operation. Maximum 
rate, 188 operations per min. Enclosed 
Micro Switches are used as controllers. 


Portable Gamma Radiation Field Survey Meter 


Electrical connections are solderless. 
Printing is done by circular printing dials, 
cam-actuated from the motor. Mechanism 
is operated by 360-deg. rotary cam-shaft. 
Parts with wearing surfaces are hard- 
ened. All major units are readily remov- 
able. Clary Multiplier Corporation. 


The portable 247A gamma radiation meter is designed 
for direct reading in milliroentgens per hr. when making 
a survey of a radioactive area. It is of the ionization 
chamber type, amplifying the current from the chamber 
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to operate the meter. Four ranges of sensitivity are 
provided. Range switch is provided with a color code to 
give visual indication of the range at which the meter is 
set. Die castings have been used wherever possible. Meter 
and ionization chamber are hermetically sealed. Wt., 
1134 lb. The Victoreen Instrument Company. 
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Ventilating Fan with Especially Designed Fan Blade 


The air-propeller blade of this fan is 
molded in one piece of bakelite, especially 
designed to use the entire length of each 
blade for impelling the air, but with the 
velocity of the inner, central flow higher 


than that of the peripheral How, resulting 
in cross movements of air. The 10-in. fan 
is driven by a 60-watt split-phase motor. 
Made also in 16- and 24-in. sizes. Illus- 
tration does not show guard. Roto-Beam. 


Automatic Transparent Box-Making Machine 
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Rolls of sheet plastics, such as acetate, 
are formed into square or rectangular 
boxes of any dimension up to 14 in. with 
a depth not over 4 in. at a rate of 1000 
per hr. Driven by 1%-hp motor with 
push-button control at three stations. 
Temperature required for forming plas- 
tics stock is obtained by sheathed resist- 


ance heating elements along the sides 
of the eight bending dies. Temperature 
control is effected by thermostats install- 
ed in copper bars brazed to the sheaths 
of the heating elements. Photoelectric 
control of registration of printed stock 
is optional. The American Tool Works 
Company. 
















Portable Air Heater for Homes 





A new line of space heaters includes the model illustrated which 
is a 2000 watt, 240-volt floor model. Others are rated from 1250 
watts, 120 volts to 4000 watts, 240 volts. There are also bathroom 
models for mounting in walls. All 240-volt heaters have thermo- 
stats for controlling room temperature between 60 and 85 F. In 
illustration, handle at bottom left is three-heat switch, that at right 
the thermostat. Westinghouse Electric Corporation. 

































Today’s Product Designs 











Portable Planetarium Unit for Schools 


Standing 3 ft. high, this Spitz planetarium does on a smaller 
scale all that is commonly possible with larger, costlier equip- 
ment. A 6-8 volt projection lamp is controlled by a 50-ohm 
rheostat. A 110-volt, %;5-hp motor is geared to rotate the star 
projector at 4 rpm. The star projector is a dodecahedron made 
of vinylite sheet with holes punched for all stars down to the 
}! fourth magnitude. The lower drum is the planet projector 
which also has its own lamp and rheostat. Three 110/8-volt 
transformers are mounted in the base. Switches and receptacles 
complete the list of electrical components. Science Associates. 


ee TT 


Portable Water Cooler 


This is a table model without plumbing con- 
nections. It may be placed anywhere but the 
illustration shows it upon a cabinet base which 
provides storage space for cups, water bottles, 
etc. Five-quart water reservoir, filled from the 
top or can be used with 1- to 5-gal water bottles. 
Hermetically sealed condensing unit has a 4 9-hp 
motor and Rollator compressor, using Freon-12, 
Operation of condensing unit is controlled 
by thermostat. Separately driven fan cools the 
condenser. Stainless-steel water tank is insulated 
with Fiberglas. Capacity, 50 cups per hr. Cabi- 
net is made of 22-gage rustproofed steel, lacquer 
finish. Norge Division, Borg-Warner Corpora- 
tion. 


ELECTRICAL MANUFACTURING 


Motorized Knife Sharpener 
Small gear-motor is V-belted to shaft carrying abrasive 
stones. These are four in number, two on each side, each 
being shaped in an arc about 34 in wide over an angular 
distance of nearly 90 deg. Angle of sharpening is adjust- 
able by small movement of shaft carrying stones, con- 
trolled by knob at 
bottom front. 
Stones are driven 
at speed of 1500 
rpm. Steelsharp 
Manufacturing 
Company. 


Photoelectric Edge Guide Scanner 


The upper housing contains a lamp and a lens. A broad 
beam of light is projected downward to the lower housing 
in which two phototubes are contained. Between are 
two shield plates with a slot in each, directing light to 
one of the phototubes. A 
web or sheet passing over 
the shield plates normally 
covers one slot. Any change 
actuates a relay. Langevin 
Manufacturing Corp. 
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Electronic De-Odorizer for Rooms 


Ionization of gas within a glass enclosure, and re- 
sulting corona between the gas and an external grid 
result in the formation of ozone which effects the 
de-odorizing. A high-voltage transformer (3500 
volts ) and four electronic tubes comprise the ozone 


generator which is filtered to obviate any annoy- 
ance from radio interference. An on-off switch 
permits continuous operation while for intermit- 
tent service in periods of 1% min a push button 
and two thermal time-delay relays are provided. 
Standard Electrical Products Company. 








Properties and Applications of 


—— Muminam Casting Alloys 








Light weight, high electrical and themal conductivity, resistance to corrosion, 
wide range of physical properties, and variety of casting techniques — plus 
availability — make these alloys desirable for a host of design applications. 
FLOYD A. LEWIS 
; Technical Consultant 
The Aluminum Association 
: 
N THESE days of continuing shortages of so many have made it the ideal material are too well known to 
materials it is refreshing to find one that is in plentiful require much elaboration here. Light weight, high elec 
supply. Such a material is cast aluminum. The unpre- trical and thermal conductivity, excellent resistance to 
cedented demand made on the aluminum foundries dur- corrosion, desirable combinations of mechanical proper 
ing World War I! required that many new plants be built ties, ease of applying attractive surface finishes — these 
and that others be expanded and modernized. In addition, are the outstanding characteristics that place aluminum 
the war program fostered new developments in alloys and and its alloys at the top for many casting applications. 
improved production methods. As a result, the aluminum The ease with which aluminum castings can be ma- 
foundries are prepared to produce more castings of a ee 
. 4 a - ‘ ‘ . 2 - fluminum Co. of America 
wider variety of types for a wider variety of applications 
than ever before. 
In many instances, manufacturers have found after 
careful study and adaptation of their designs to take full 
advantage of aluminum’s characteristics that they could 
substitute aluminum castings at no higher costs. For ex- 
ample, one manufacturer of small motors has stated that 
purchased aluminum castings at 36¢ per lb are competi- 
tive with gray iron castings at 16¢ per lb. In spite of 
spiraling prices in practically all products, the price of 
aluminum remains at the lowest level in its history—only 
15¢ per lb in ingot form. 
The outstanding properties of aluminum and the more 
obvious fields of application for which these properties 
Bohn Aluminum & Brass Co. 
j 
! 
‘ 
Typical aluminum alloy castings produced by the permanent 
call or semi-permanent mold process include vacuum cleaner hous- 
| Sand cast aluminum housings for vacuum cleaner and clothes ing, clothes washer agitator, waffle iron grid and flat iron sole 
| washing machine wringer. plate with cast-in heating element. 
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Table | — Composition of 
Commercial Aluminum Casting Alloys 


Nominal Composition, per cent — Balance Aluminum 


Sand, 

Alloy Heat Perma 
Designa } Magne , : Treat nent 
tion} Copper Silicon “oi, Zinc Nickel Other alii Mold, 
or Die 


4.5 Yes S 












Cl 
CGI 10.0 0.25 Yes S&P 
CN21 4.0 1.5 2.0 Yes S&P 
CS$4 4.5 ae Yes P 
C$21 9.5 4.0 1.0 1.0 No P 
CS$22 7.0 2.5 2.51 No S&P 
CS$23 6.5 5.5 0.4 Yes Pp 
Gl 4.0 No S 
G3 10.0 Yes S 
GS1 1.8 4.0 No S&P 
GZ1 40 18 No P 
S1§ 5.0 No S&P 
$2§ 5.0 No S&P 
S4§ 5.0 No D 
$5 12.0 No D 
S9t 12.0 No D 
SCl 4.5 5.5 No P 
SC2 3.5 5.0 No D 
SC5t 3:5 5.0 No D 
SC6t 3.5 8.5 No D 
$C7 $3 8.5 No D 
SC8 3.5 6.3 1.09 0.59 Yes S&P 
$C21 1.25 5.0 0.5 Yes S&P 
SC41 15 12.0 0.7 0.7Mn_ Yes P 
$C42 a 7.3 0.4 0.2 0.4Mn_= Yes S 
SG] 7.0 0.3 Yes S&P 
SG2t Ss 6863 No D 
SG3 9.5 0.5 No D 
ZG41 0.6 5.5 0.5 Cr Yes S 
SN41 1.0 12.0 1.0 2.5 Yes P 
+From 1946 Tentative Specifications of American Society for Testing Mate 
rials. 









{Maximum values. 

§Alloys SI and S2 are identical except that impurities in SI are held lower 
limits, giving it greater resistance to corrosion, $4 is a similar alloy for 
die casting. 


tIimpurities in these die-casting alloys are more closely controlled than in 
the other die-casting alloys of otherwise identical composition. These alloys 
are suitable for use only in cold-chamber machines. 


chined and finished has not been thoroughly evaluated in 
all instances. This is an important factor in these days of 
high labor costs. The high strength developed in many 
aluminum alloys often permits aluminum castings to be 
substituted for castings of other metals with little or no 
change in design. ull benefits usually are realized, how- 
ever, only by modifying the design to take full advantage 
of the unique properties of this lighter metal. The final 
castings will weigh only one-third to one-half as much as 
comparable castings of heavier metals. 

Consultation with an experienced aluminum foundry- 
man will pay dividends in this consideration. He often 
can make suggestions that would not occur to one accus- 
tomed to handling other metals. As used in a general 
sense, the term ‘‘aluminum” is intended to embrace the 
entire series of aluminum alloys. 

Casting alloys covered by the specifications of the 
American Society for Testing Materials! are listed in 
Table I, which also gives their nominal chemical composi- 
tion. Other alloys deviating somewhat from these com- 
positions have been introduced by the various manufac- 
turers under a variety of trade names. With the excep- 
tion of a few new classes of alloys introduced since the 
ASTM specifications were formulated, however, these 
alloys cover in general the same fields of application as 


1See list of references at the end of this article. 
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The Maytag Co. 
Sand-cast aluminum clothes washer tub with sand-cast alumi- 
num lid attached. Alloy consists of a special formulation that 
combines good pouring characteristics, good machineability 
and high corrosion resistance. All area below the polished 
crown is in the as-cast condition and fits into an enameled 
sheet-metal shell. Top side of lid is enameled, with under side 
wire-brushed. Inside of tub has a wire-brushed finish. Tub 
thickness is 1/4 in. which provides excellent heat retention, 
yet lightness in weight. (Below) The bottom plate is sand-cast 
from same alloy as tub and lid. It has a bronze bearing insert. 
Prime advantage in making this of aluminum is the excellent 

corrosion resistance in the unpainted condition. 


those listed in Table I. 

karly alloys contained only one other element besides 
aluminum, namely copper. Later silicon was added to the 
aluminum-copper alloys, and still later to a binary alum- 
inum-silicon series. More recently magnesium has been 
alloyed with aluminum to provide both high strength and 
high resistance to corrosion. 

As the alloying characteristics of other elements were 
studied and knowledge of their behavior accumulated, 
more complex alloys were introduced. In many instances 
the more complex alloys with their improved properties 
replaced the older simpler alloys for many applications. 
In other cases the newer alloys extended the usefulness 
of aluminum into entirely new fields ; this is particularly 
true of the alloys most recently introduced. 

Typical mechanical properties of the ASTM aluminum 
alloys are given in Table II. Values for the heat-treatable 
alloys are given for optimum properties after heat treat- 
ment. There is considerable overlapping of mechanical 
properties among the various alloys. This simplifies the 
selection of an alloy for a specific purpose, and the final 
selection often can be made on the basis of other prop- 
erties. 

Commercially pure aluminum has a specific gravity of 
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2.71. The specific gravity of the va- 
rious casting alloys varies but little 
from this value, and for practical 
purposes all these alloys may be con- 
sidered to weigh 0.1 Ib per cu in. 
Castings of essentially pure alumi- 
num have an electrical conductivity 
of about 56 per cent of that of the in- 
ternational annealed copper standard 
and a thermal conductivity of about 
0.51 in cgs units at a temperature of 
25 C. Both properties have lower 
values in the alloys, the former rang- 
ing down to about 18 per cent and 
the latter to about 0.18 in cgs units. 

For all alloys the modulus of elas- 
ticity is approximately 10,300,000 
psi ; the modulus of rigidity 3,850,000 
psi; and Poisson’s ratio 0.33. 

Most of the aluminum casting al- 
loys may readily be welded by any of 
the common methods. In addition, it 
is often possible to salvage imperfect 
castings by filling in and machining. 

By class of application, the alloys 
may be grouped as shown in Table 
Ill. Alloys containing copper and 
silicon, either singly or together, or 
in combination with smaller amounts 
of other elements, comprise the 
groups that are most widely used for 
the great bulk of aluminum casting 
production. In addition, these alloys 
cover a wide range of mechanical 
properties so that they are useful as 
well for some of the more specialized 
purposes. Typical of this class of al- 
loys are sand casting alloy Cl per- 
manent-mold alloy CS4, and alloys 
C522 and SC8 for both methods of 
casting. Alloys Cl and CS4 are great- 
ly benefited by heat treatment and 
when so treated have excellent com- 
binations of mechanical properties 
(Table 11). Alloy SC8 is one of the 
most versatile of all the general-pur- 
pose alloys, having excellent proper- 
ties in both the as-cast and heat- 
treated conditions. 

The aluminum-copper-silicon al- 
loys, such as SC1 and SCX, have bet- 
ter casting characteristics than the 
aluminum-copper alloys, but are not 
as resistant to corrosion as the alum- 
inum-silicon series. The copper con- 
tent , rovides strength and hardness 
while the silicon content improves 
the casting qualities and increases 
the resistance to corrosion. These al- 
loys are particularly well adapted 


to casting work involving intricate design, having large 
differences in section thickness, or requiring pressure 
tightness. Excellent casting characteristics also are found 
in the aluminum-silicon alloys such as S1 and S2, together 
with higher resistance to corrosion. For these reasons 
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Table Il—Mechanical Properties of Aluminum Casting Alloys (Typical Values) 


Compres- Hard- 
sion* ness! 


Condition* Tension! Fatigue 


Solution treated 
oy 
e) 


and aged 
Ultimate strength 


psi 
(Set = 0.2%) 
load, 10-mm. ball 


psi 
Endurance limit* 


(Set = 0.2 
Elongation, per 
cent in 2 in. 
psi 


Annealed 
psi 
Shearing strength 


Artificially aged 
Solution heat 
Yield stren 
Yield strength? 
Brinell, 500-kg. 
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In these columns S denotes specimen cast in green sand; P denotes chill-cast specimen having 
properties similar to a permanent or semi-permanent mold casting; D denotes die-cas 
specimen. 

May be aged at room temperature, or artificially aged at higher temperature. 

Tension and hardness values determined from standard half-inch diameter specimens indi- 
vidually cast in sand (S) and permanent (P) molds, and tested without machining off the 
surface. Tension values for die-casting alloys determined from standard quarter-inch die-cast 
specimens (D); hardness values are not shown for die castings because they cannot be 
reliably determined. 

Yield strength is the stress which produces a permanent set of 0.2 per cent of the initial gage 
length (American Society for Testing Materials Standard Methods of Tension Testing-E8-46). 
Endurance Limits are based on 500,000,000 cycles of completely reversed stress using the 
R. R. Moore type of machine and specimen. 


Compression tests made on specimens having an I/r ratio of 12. 
9 





there is an increasing trend toward the use of aluminum 
alloys in which silicon is a major alloying element,” 
although the machining of these alloys is more difficult. 


and castability are the outstanding attributes of alum- 








Pressure tightness, strength, resistance to corrosion, 
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inum-silicon-magnesium alloys SG1 and SC21 (which 
also contains copper ). When heat-treated they have ten- 
sile properties comparable with those of the 4 per cent 
copper alloys, Cl and CS4. They are outstanding for all 
types of service requiring high-quality castings, especial- 
ly those of intricate design. 

Sand casting alloy ZG41 is particularly useful where 
heat-treating facilities are not available, as it attains de- 
sirable properties simply by ageing at room temperature. 
Although the aluminum-magnesium alloys are especially 
noted for their resistance to corrosion, alloy G3 has the 
highest mechanical properties of any of the commercially 
used aluminum sand-casting alloys. The alloy is difficult 
to cast, however, and unless special foundry practices 
are applied, these extreme mechanical properties may not 
be realized in the completed castings. 

Among the die-casting alloys, SC2 is commonly used 
for general-purpose castings that do not include thin sec- 
tions. Alloy SC7 is somewhat similar, but its higher sili- 
con content enables it to be cast into thinner sections. 
The aluminum-silicon alloys S4 and S5 have still better 
casting characteristics, as well as higher resistance to 
corrosion. Alloy 54 is widely used for thin-section cast- 
ings of intricate design, while S5 is particularly adapted 
to designs including both thin and heavy sections. Alloys 
SC5, SC6, and SY are identical with alloys SC2, SC7 and 
55, respectively, except that the impurities, notably iron, 
are controlled to closer limits, giving higher elongations 
(Table I1). Alloys SC5, SC6, and S9 may be used only 
in cold-chamber machines, while alloys SC2, SC7, S4, 
and S5 are suitable for either gooseneck or cold-chamber 
units. 

The aluminum-silicon series, notably alloy S1 for sand 
and permanent-mold casting and alloys S5 and S9 for 
die casting, are widely used in marine work because of 
their excellent resistance to salt water and salt-laden 
atmospheres. Although the aluminum-magnesium series 
is much more corrosion resistant, these alloys are not used 
so widely because of their difficult casting characteristics. 
By adding other elements, such as silicon or zinc (GS1 
and GZ1) the casting properties are somewhat improved. 


Leland Electric Co. 


Sand cast aluminum end bells 

for %-hp repulsion-induction 

explosion-proof type motor for 

gasoline dispensing pump drive. 

Lever-operated switch is housed 
in one end bell. 
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Table 111 — Classification of 
Aluminum Casting Alloys by 
Type of Application 





Casting Method 


Permanent 
Class Mold Die 
S$C2 *SC5 
*SC6 SC7 
$4 S5 
*S9 


General-purpose CS4 SC8 


alloys 


General-purpose alloys CS22 S1 CS22 S1 
where pressure tightness SC21 SG1_ S$C21 SC1 
is required SGl1 


Alloys for architec- 
tural and decorative S1 Gl S1 GS1 
purposes GS1 SGl GZ1 SGI 


Alloys with high Sl $2 $1 $2 

resistance tocorrosion Gil GS1 GZl1 SGI 

G3 SGl 

CG1 CN21 CG1 CN21 

$C21 $C42 SN41 S$C21 
CS$21 SC41 


Alloys retaining 
strength at elevated 
temperature 


CG1 CN21 CG1 CN21 
CS23 SN41 


Piston alloys 


pressure) machines. 


The aluminum-silicon alloys, however, are superior in 
mildly acid solutions such as those found in the textile 
industry. Both series, especially alloys Sl and Gl, find 
extensive applications in food handling and chemical ma- 
chinery. Where high strength must be combined with 
high corrosion resistance, aluminum-silicon-magnesium 
alloy SGI is excellent, providing good pressure tightness 
and weldability as well. Die-casting alloys SG2 and SG3 
are somewhat similar. 

In severely corrosive environments, oxide surface fin- 
ishes supplemented by a dichromate impregnation of the 
oxide film, makes these alloys even more resistant to 
attack. 

Close cooperation between the user, the design engi- 
neer, the pattern or mold maker, the metallurgist, and the 
foundryman is necessary if the full potentialities of alum- 
inum alloys are to be realized in the finished castings. 
Choice of casting process**® is one of the first decisions 
to be made, because many design elements are influenced 
by the casting method used. It is tied up, of course, with 
the choice of the alloy. If the expected production is 
relatively small, sand casting probably will be the logical 
method to use. If the piece is of an intricate nature, sand 
casting also probably will be indicated, although more 
and more intricate designs are being cast in permanent 
molds, especially through the use of sand cores (semi- 
permanent-mold method). 

Both permanent-mold and die-casting processes are 
particularly useful where large numbers of identical cast- 
ings are to be produced. A permanent-mold and its ar- 
rangement of gates and risers is not subject to alteration 
after the mold has been constructed, except at consider- 
able expense. Likewise a die cannot readily be altered 
once it has been completed and heat-treated. Therefore, 
it is important that the engineer designing parts for pro- 
duction by these methods have a clear comprehension of 
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Aluminum Co. of America 


Light weight is an asset in commercial appliances as well as in 
domestic. Sand-cast aluminum meat cutter bases being disk 
ground prior to painting. 


what is involved in each of these processes. 

Permanent-mold castings have higher mechanical 
properties than sand castings because of the fine constitu- 
ents and small grain size developed. They also have 
smoother surfaces, greater uniformity, and closer dimen- 
sional tolerances, resulting in lower machining and finish- 
ing costs. These advantages offset to a certain extent the 
higher cost of the metal mold as compared with sand- 
casting pattern equipment. 

Ability to cast thin sections, accuracy, uniformity of 
reproduction, and low unit cost characterize the die- 
casting process. In reproduction of surface detail and 
surface finish, die casting is superior to any other method. 
Die castings generally will cost less than permanent-mold 
castings. The thinner sections possible with this method 
permit substantial savings in metal. The dimensional ac- 
curacy, smooth surfaces, and ability to cast threads and 
core holes contribute to minimum finishing cost. 

The importance of close collaboration between the cast- 
ing user and the foundryman in this consideration cannot 
be over-emphasized, as the most appropriate casting 
method for many designs can best be determined on the 
basis of experience with similar designs. In addition, an 
experienced foundryman often can suggest design 
changes that will result in more economical production. 


Casting Design Factors 


Wherever possible, section thickness should be uniform 
throughout, especially in permanent-mold and die cast- 
ings. If sections of different thickness cannot be avoided, 
the thickness should be increased gradually, or blended, 
where sections of different thickness adjoin. Sections 
should have a minimum thickness of % in. for sand and 
permanent-mold castings, although %¢ in. or thicker 
sections are required for most castings. Under special 
conditions, castings having sections thinner than % in. 
can be produced in permanent molds. Die castings having 
a major dimension of 6 in. or under, may be produced 
with sections as thin as 0.045 in. ; but for larger castings 
thicknesses in excess of 0.15 in. seldom are required by 
the casting process alone. 

Large flat areas should be avoided, as they involve 
casting difficulties ; slightly curved design usually can be 
substituted. Where added strength is needed, sections 
may be stiffened by reinforcing ribs which in general 
should be about 1% times as thick as the supporting sec- 
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tions. Ribs should have flat rather than rounded edges, to 
avoid overstressing the outer layers. Beads should be 
added to the outer edges of ribs wherever this can be 
done without undue complications. Generous fillets 
should be provided between ribs and their supporting 
sections as well as between adjoining sections themselves. 

Locating points for the guidance of the machine shop 
in machining castings should be so specified with respect 
to the outside walls of the casting that they will not be 
affected by core shifts. They should be clearly indicated 
on the drawings. 

Both draft and shrinkage must be taken into account 
in the design. In sand casting, sufficient draft, or taper, 
must be provided on all vertical faces to permit the pat- 
tern to be drawn from the mold. At least 4g in. per ft 
(0.5 per cent) must be allowed, and the drawings should 
indicate whether this is to be added to or subtracted from 
the dimensions shown. 

In permanent molds, because the metal has a tendency 
to shrink away from the outer surfaces of the mold 
cavity and to shrink tightly around the inner surfaces, 
more draft is required on the inner than on the outer sur- 
faces. On outer surfaces the draft angle may vary from 
1 to 3 deg; on inner surface it should be 2 deg minimum, 
5 deg desirable. 

Parts designed for die casting must also have draft, 
and the cores must have sufficient draft to permit them 
to be drawn from the castings. For round holes up to 
¥ in. in diameter, the required draft is 0.020 in. per in. 
of depth; % to % in. holes, 0.016 in; and 14 to 1 in, holes, 
0.012 in. For larger openings, 0.012 per in. of depth 
should be allowed for the first inch of diameter, plus 
0.002 in. for each additional inch. On surfaces in square, 
rectangular, or irregular holes the draft may be the same 
as for circular holes having diameter equal to the dis- 
tances between opposite surfaces. Where draft is neces- 
sary on outside surfaces, it should be about half that re- 
quired on inside surfaces. On surfaces against which 

Bullard Co. 
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| 
A large aluminum casting is used to house the gears and head- 
stock driving mechanism of this three-spindle automatic Man- 
Au-Trol lathe. Aluminum is also used for several other cover 


plates and for the housing of the electrical control box at the 
front of the machine, 
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Thompson Products, Inc. 
Five permanent-mold aluminum castings are found in this 


garbage disposal unit. Castings must be watertight and smooth 
enough so no polish is necessary beneath enamel finish. 


shrinkage takes place, the draft should be the same as 
on inside surfaces. 

To compensate for the linear shrinkage resulting from 
the contraction of the molten metal upon solidification 
and cooling to room temperature, the pattern or mold or 
die cavity must be larger than the desired casting. This 
allowance may vary from }4y to %z in. per ft, depending 
on variations in casting design, alloy, and resistance to 
contraction offered by mold and cores. Less shrinkage al- 
lowance is required with permanent-mold and die casting 
than with sand casting. 

Finish allowance necessary on different parts of a cast- 
ing will vary depending on the casting process, size of 
the casting, method of machining, and type of finish. For 
sand casting, simply rapping the pattern during the mold- 
ing operation will often provide sufficient allowance 
where only grinding or filing is required. For small and 
medium-size castings to be finished in a lathe, planer, or 
milling machine, % in. usually is sufficient ; 4 in. or more 
is required on large castings. Less finish allowance is 
required in permanent-mold castings because of the 
smoother finish and greater uniformity of dimensions ; 
allowances of 4%» to 4¢ in. are adequate for small and 
medium-size castings and up to % in. for large castings. 

For many purposes the smooth surfaces produced on 
die castings are satisfactory without any finishing opera- 
tions beyond removing the fins formed at parting lines. 
In other cases, polishing operations are required and 
allowances approaching those specified for permanent- 
mold castings may be necessary. Machining of die cast- 
ings should be held to a minimum, as too much machin- 
ing may remove the tough, dense, surface layer which is 
characteristic of castings produced by this process. 

For all types of castings the design should permit mold 


General Electric Co 
Aluminum was used for the flatplate ironer shoe and buck 
(with screen over it) because of its good appearance, resis- 
tance to corrosion, strength, lower cost in casting and machin- 
ing, and better heat distribution. A 6-8 per cent copper, 4 per 
cent silicon alloy is used, cast in permanent molds and heat 
treated. Underneath is finished by grinding baked-on Arco 
aluminum paint. 


parting lines to be straight wherever possible, as uneven 
parting lines usually will result in higher production 
costs. Deep pockets and small recesses should be avoided 
in order to simplify the design of the cores. Undercuts 
are troublesome and should also be avoided. 

It is highly advantageous to design parts for sand cast- 
ing so that any necessary cores are formed as part of the 
mold. When separate cores are required, they should be 
kept as simple as possible. Long thin cores should be 
avoided, because of the danger of breakage. A design re- 
quiring two-piece or multiple cores resulting in fins also 
should be avoided, especially if the fins cannot be re 
moved. 

In permanent-mold casting, the metal cores are with 
drawn from outside the mold before the casting is re 
moved. Complicated parts may require the use of sand 
cores (semi-permanent-mold method ) or split cores and 
multiple-piece molds. These are more expensive and 
require more production time than simple cores and two- 
piece molds, and often design changes can be made to 
simplify both the mold design and the coring. Interlock- 
ing metal cores should never be used in permanent-mold 
casting. 

Cores should be specified wherever possible in die- 
casting designs, as their use will promote structural 
soundness, insure uniform section thickness, and save 
metal. The simpler the cores can be, the better. The sim- 
plest designs will require only cores that are parallel to 
the direction of the die motion; such cores may be per- 
manently fixed in either half of the die. Long cores should 
be avoided unless they can be piloted into the opposite 
section of the die. Interlocking cores introduce complica- 
tions and therefore should be avoided so far as the design 
will permit. 

Hard metal inserts often are used in aluminum cast- 
ings at points subject to excessive wear or stress. These 
are usually cast iron or steel, but copper or brass may be 
used if properly protected to prevent their solution in the 
molten aluminum. Keyed inserts sometimes are used 
where high torque must be transmitted to a rotating 
aluminum part. Sufficient metal must be provided around 
inserts to prevent cracks from contraction stresses dur- 
(Continued on page 149) 





























































































































































(ON TROL of Automatic 


Resistance Heating Machine 





Uniform heating of forging blanks by low-voltage, high-amperage 


current is closely controlled by phototubes which actuate relays, 


and through them solenoid valves, hydraulic clamping contacts 


and heat transformer input switches. 


UE TO present costs and shortages of 

fuels for gas- and oil-fired furnaces, 

used for the heating of blanks prior to 
forging or hot up-setting, a definite need is 
felt for a more economical means of heating these blanks. 
Also, due to rising labor and material costs, forge shop 
operators must be on the alert for better methods of heat- 
ing. A machine which would fulfill the above require- 
ments and also provide better working conditions by the 
elimination of smoke, dirt and radiated heat would great- 
ly increase the efficiency of forge shop operations. In 
developing a suitable machine, it would be desirable to 
provide a unit which would occupy less floor space than 
conventional-type furnaces. The need for such a machine 
with such characteristics is not entirely met by induction 
heating equipment. The initial cost is high of induction 


Pho totube 


Clamping 
cylinders 


Electrodes 


Transformer 


T 


Fig. 1—Principle of operation of the Agnew resistance heater 

for forging blanks. Work is heated internally within that 

part between the two sets of electrodes which are pressed 

against the work by hydraulic pistons. Phototube actuates 

switches and release mechanism when temperature of work 
reaches point wanted. 
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heating equipment in the lower frequency 
range, which would be suitable for heating 
blanks all the way through as needed in forge 
shop practice. It is also desirable that operat- 
ing costs be lower than is the case with induction heating 
equipment. The speed of heating by induction is some- 
what limited as the heating time must be long enough to 
allow the pieces to become uniformly heated in the center. 

A machine which would fulfill the requirements out- 
lined above without the disadvantages of induction heat- 
ing equipment has been developed. This machine heats 
the material by the resistance method. To heat the blank 
it is gripped between the electrodes and low-voltage, high- 
amperage current flows through the work, causing it to 
heat uniformly throughout its cross-section, due to its 
resistance. This low-voltage, high-amperage current is 
obtained from a transformer built in the machine and 
connected to any standard power supply. The complete 
machine occupies a floor space of 58 x 90 in. 

A basic schematic drawing of this method of heating is 
shown in Fig. 1. Any part which can be gripped between 
electrodes and is of approximately the same cross-section 
throughout can be heated by this method. A certain sec- 
tion or sections of a blank which is to be forged, bent or 
upset can be heated by this method, leaving the rest of the 
blank cool. If it is desirable to heat the entire blank this 
can also be accomplished. A minimum scaling of the work 
is experienced, due to the rapid heating, and this increases 
forging-die life. Also, there is a better flow of metal in 
the forging operation due to the core of the work being 
heated first. This method of heating is very economical 
as no power is consumed unless the work is being heated. 

Fig. 2 shows a typical resistance-heating application. 
This part is an automotive knee-action lower control-arm 
shaft and is made from a blank of 1% ¢-in. round SAE 
1024 steel, 1514 in. long. It is desired to heat a section 
approximately 4 in. long near one end to 2300 F. The part 
is then transferred to an upsetter and forged as shown 
in Fig. 2. The other end of this blank is then heated and 
forged in the same manner. These pieces are heated at 
the rate of over 1,000 per hr with one operator. 

The machine designed to perform in this manner con- 





ELECTRICAL MANUFACTURING 

































Fig. 3 — The Agnew four-station resistance heater 
for heating forging blanks such as shown in Fig. 2. 
Operator’s station in foreground. Emergency stop 
push-buttons along front top of cabinet. 


sists of four separate and individual stations mounted on 
a common frame as shown in Fig. 3. Each station is com- 
plete and can be operated separately. At each station is a 
work-clamping mechanism which is water-cooled and 
removable electrodes for gripping the work, adjustable 
for various lengths of heated zone. These electrodes are 
also water-cooled and have alloy inserts brazed in place. 
One-half of the clamping unit is stationary and the other 
half is mounted ona slide to provide for expansion of the 
work when heated. Also mounted on this slide is an ad- 
justable stop mechanism which locates the work. As soon 
as the work strikes the stop, a switch is closed and the 
cycle is automatically started. 

The work is clamped by double-acting hydraulic cylin- 
ders to provide high clamping pressure for the prevention 
of arcing in the electrodes. Also by the use of hydraulic 
clamping, minimum center-to-center distance of each 
station is obtained. Hydraulic valves are gasket-mounted 
on the outside of the machine and are internally con- 
nected with steel tubing which is inside the oil tank. In 
Fig. 4 are shown these gasket-mounted valves on the back 
of the machine, the use of which enables any valve to be 


Fig. 2—Typical blank, a 
piece of round bar steel, 
showing zones heated, 
and the finished forging, 
aknee-action controlarm 
shaft for an automobile. 


ist FORGING OPERATION 


APRIL 1948 





removed easily without disturbing any of the piping. By 
having the connecting hydraulic lines inside the oil tank, 
any slight leakage which might occur will not go on the 
floor but will go back into the oil tank. This method of 
using gasket-mounted valves with piping inside the oil 
tank overcomes some of the objections found in some 
hydraulic machines. 

A vane-type pump is mounted inside the oil tank and 
is driven by a standard foot-mounted, 3-hp, 3-ph motor, 
mounted externally and connected to the pump through 
a flexible coupling. A relief valve is connected on the out- 
let line of the pump to limit the pressure in the system. 
This is generally set at 600 to 800 psi. Counterbalance 
valves are provided between the pressure outlet of the 
pump and the solenoid 4-way valves. The solenoid 4+-way 
valves are of the spring offset type and when the solenoid 
is energized the cylinders clamp the work and when sole- 
noid is de-energized clamps are in the open position. 
After work has been clamped, pressure in the line from 
the solenoid valve to the clamping cylinders builds up and 
closes a pressure switch which starts the heating cycle. 

The work-clamping mechanisms are connected to 
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Fig. 4—View of a part of the machine from the side opposite 
that shown in Fig. 3, with some of the electro-hydraulic con- 
trol equipment. Three-hp pump motor at lower left. 


transformers by means of flexible secondary leads. Thus 
low-voltage, high-amperage current is provided for heat- 
ing the work. These transformers operate from a stan- 
dard-frequency, single-phase, power-supply circuit and 
are forced air- and water-cooled. Air is taken in through 
an air filter and by means of a blower driven by a standard 
Y4-hp, 3-ph motor, is forced through an air duct to the 
transformers. These transformers have inorganic insula- 
tion and are rated at 75 kva each. 

In Fig. 5 is a schematic drawing of the electrical circuit 
of this machine. Lines LL/ and LL2 are the single-phase, 
power-supply lines to the transformers. These lines go to 
welder-type magnetic contactors which, when closed, 
energize the primary of these transformers. The pri- 
maries are tapped and are connected to regulator switches 
to provide various secondary voltages which will give the 
proper heat time. L1, L2 and L3 are the 3-ph power sup- 
ply to the pump motor, blower motor, and solenoid valves. 
The motors are controlled by MRI and MR2 which are 
magnetic motor starters. The energization of the solenoid 
valves is controlled by the normally-open contacts of the 
relays SR. LS is a switch which is closed when the work 
touches the work stop, and energizes the relay SF to start 
the cycle. LS can be held closed or it can be momentarily 
energized, as relay SF will lock-in through its own con- 
tacts. When relay SF is energized, it in turn energizes 
the solenoid valve which allows hydraulic pressure to go 
to the head end of the clamping cylinders to clamp the 
work. When work has been clamped and pressure builds 
up, closing pressure switch PS, this will close the con- 
tactor WC, which in turn energizes the transformer, 
starting the heating cycle. 

A photocell is focused on the work and when the tem- 
perature of the part reaches the setting of the photo- 
amplifier, the normally-open contact in the photo-ampli- 
fier between terminals 3 and 4 will close, energizing HR. 
The energization of HR will break the supply to the con- 
tactor WC through its normally-closed contact between 
the pressure switch PS and the contactor /’C. This will 
stop the heating cycle. Also, when HX has been energized 
by the photo-amplifier, the supply line to the relay SF will 
be broken by the normally-closed HR contact in this cir- 
cuit. This will unclamp the work. If switch LS is still 
closed, relay HR will lock-in through its own contact and 
remain closed until the work has been removed. After 
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the first initiation of switch LS the machine will auto- 
matically go through its cycle. If for any reason this 
cycle of operation needs to be broken, emergency-stop 
push buttons are provided which will energize relay HR, 
turning the heat off and unclamping the part. Fig. 6 shows 
the photocell and amplifier which are supplied by the 
Electronic Control Corporation. Temperature of the 
work is adjustable by potentiometer FX in this unit. 

The operating cycle of this machine is automatic with 
the exception of loading and unloading the work. The 
operator places work in No. | station, then No. 2, No. 3 
and No. 4 stations. By the time No. 4 station is loaded, 
No. 1 station has reached the proper temperature and 
has unclamped. Operator then removes the heated part 
from this station and loads a new part into it. This cycle 
continues at the rate of over 1,000 pieces per hour with 
one operator. Temperature of the work is easily adjust- 
able with the potentiometers in the photo-amplifiers. By 
means of tap switches, which are easily accessible, the 
secondary voltage can be adjusted to provide various 
periods of heating time. The cycle of operation of this 
machine can be stopped at any time by emergency-stop 
push buttons which are in an accessible position. If, for 
any reason, it is desired to operate on less than 4 stations, 
this can be done as each station is a complete and separate 
unit. The electrodes are easily removed for replacement 
or to change for a different size of work. 

When this machine is used for heating the steel for 
the part shown in Fig. 2, a heating time of 12 seconds is 
used. The operator can load and unload one piece in 2 
seconds, resulting in a total operation time of 14 seconds. 
This will give a production of 257 pieces per hour, per 
station, or 1028 pieces per hour from the 4 stations. Each 
transformer will draw 54.5 kva at the start but this will 
drop as the part heats up due to the increase of resistance 
within the heated steel. To heat this part to 2300 F re- 
quires 0.105 kwh. The weight of the heated section is 
0.78 lb so that 7.4 lb of material is heated to 2300 F per 
kwh of energy with this machine. With a production of 
1028 pieces per hr and each part weighing 0.78 lb, this 


Electronic Control Corp. 





Fig. 6—The temperature-control circuit with phototube upper 

left. Temperature at which phototube actuates the relay to cut 

off heating current and unclamp the work is adjustable with 
rheostat R. 
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Fig. 5— Schematic dia- 

gram of control circuits. 

Explanation in text on 
opposite page. 
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machine will heat over 800 lb per hr. One set of electrodes 
has been found to last 120 hr before need for removal 
and reconditioning. 

In summing up some of the advantages of heating 
blanks for forging by the resistance method we can 
point to the following : 

The operating cost of this type of equipment is low. 

On the job described, 7.4 lb of steel was heated per kwh. 

Also with this type of equipment no power is used 
unless the part is being heated. 

The output of this type of equipment is high. 

In some cases a heating time as short as 7 sec has been 
used. 

In contrast to the shortages of gas and oil in some sec- 
tions, electrical power is readily available. 


* * Silver May Not Always Be 
the Best Contact Material 


Silver, widely used as a contact material in electrical 
equipment, may actually be inferior to other materials 
for certain applications, according to B. W. Jones of the 
General Electric Company’s Control Divisions. The two 
most important factors in contact materials are thermal 
capacity and oxidation and silver possesses the former 
characteristic in relatively low degree. The resultant ten- 
dency to vaporize and explode when interrupting large 
currents may overshadow the superior life possibilities 
seemingly inherent in silver because of its low oxidation 
rate. 

Oxidation is the important factor to consider when 
the contact materials will be used to make and break a 
moderate amount of power a large number of times, and 
thermal capacity is the factor that to a very large degree 
determines the life of contacts used for making and 
breaking a very large amount of power a few times. 
These facts were determined by a series of tests which 
encompassed a wide range of power circuits and operat- 
ing conditions. 

One test showed that if a given current, like 20 amp 
at 115 volts, 60 cycles, is made and broken on two differ- 
ent sets of two different contact materials, such as silver 
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Forging-die life has been materially increased as mini- 
mum scaling of work occurs, due to the rapid heating of 
the work. 

There is a better flow of metal in the forging operation 
due to the core of the work being heated first. 

With the use of this equipment there will be better 
working conditions in the forge shop, due to the elimina- 
tion of smoke, dirt and radiated heat. 

With the use of this type of equipment a part or sec- 
tions of a blank may be heated, leaving the rest of the 
blank cool. 

The floor space occupied by this equipment is consider- 
ably less than that occupied by conventional furnaces of 
other types. 

The initial cost of this equipment is comparatively low. 


and tungsten, the tungsten contacts will have a higher 
temperature rise but the arcing voltage drop will be ap- 
proximately the same. This shows that the electrical losses 
are substantially the same, but the temperature rises may 
be appreciably different, possibly caused by the fact that 
oxidation can supply the additional temperature as well 
as erode more material from the tungsten contacts. 

In the second test, a three-phase, bridge-type starter 
having 14-in. diam silver contacts and used to make and 
break 50 amp at 550 volts, 60 cycles, inductive load in 
air, showed a rate of contact material loss of 60 milli- 
grams per pole per 100,000 operations. When the con- 
tacts were changed to copper, however, and all other con- 
ditions remained the same, the loss was 76 times as great. 
As a check, the copper contacts were run in a nitrogen 
atmosphere, and the rate of loss dropped to about 100 
milligrams, showing that oxidation was the major factor. 

In the third test described, however, a 150-amp d-c 
contactor having a blow-out type of arc-interrupting 
means was used to make and break 430 amp, 250 volts, 
d-c. Arcing contacts were made of copper and also of 
fine silver, and the rate of loss from the copper contacts 
was about twice as great as that of the silver. This showed 
the same tendency as that of the second test, but the ratio 
was only two to one instead of 76 to one, showing that 
another factor, thermal capacity, was entering. 
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Oscillographic Performance Check 


of an Automatic Cutter Sharpener 


Use of a three-element magnetic oscillograph enabled electrical, mechan- 


ical and hydraulic functions to be coordinated accurately and resulted 


in simplification of the electrical controls of a hob cutter sharpener. 


ROYCE E. JOHNSON 
Chief Electrical Engineer 


and FRANK A. GLASSOW 


Applieation Engineer 


Barber-Colman Company 


LECTRICAL testing procedures are well adapted to 
the solution of machine design problems involving 
split-second coordination of electrical, hydraulic and 
mechanical controls. Such a situation arose in connection 
with the design of an automatic sharpening machine for 
high-speed steel and carbide-tipped hob and form-relief 
tools. 
In sharpening such tools, successive grinding cuts are 
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Fig. 1— Schematic diagram of control circuit of automatic 
sharpening machine. 
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taken on the face of each tooth. The grinding wheel ro- 
tates in a fixed plane and the cutter, centered on an arbor, 
is reciprocated past it. After each forward stroke and 
return pass of the tool, it is automatically indexed to 
sharpen the next tooth or row of teeth. After one com- 
plete revolution, the tool is rotated a predetermined angu- 
lar amount for an additional cut on each tooth. Basically, 
the problem facing the designer is to effect indexing in 
the shortest possible time and for safety in preventing 
reversal of table before indexing is completed. Timing of 
the release and locking of the index plate latch is also 
involved. 

In the Barber-Colman machine, table travel and speed 
of stroke are controlled through a hydraulic piston and 
cylinder supplied with oil at 250-300 psi from a motor- 
driven vane-type pump. Indexing of the tool is initiated 
and terminated mechanically while a servo device pro- 
vides rotational power for the index spindle. for hobs 
with helical gashes, correct lead angle is positively con- 
trolled by an adjustable sine bar which rotates the tool as 
the table moves. 


The substance of this article was originally presented as an informal conference 
paper at the Midwinter General Meeting of the American Institute of Electrical 
Engineers, Pittsburgh, Jan. 26-30, 1948, and is not scheduled for publication by 
AIEE. 
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Fig. 2—Index plate mechanism with interlocking snap-action 
switch for index and table drives. 
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Fig. 3—Oscillogram for maximum speed in sharpening a 40-deg left-hand helix, 4-gash hob. 


As can be seen from the simplified wiring diagram, 
Fig. 1, the machine is driven by three motors. Their con- 
trol is by manual push buttons and does not tie into the 
automatic cycle; nor do the several lights indicated. The 
pilot light glows whenever any motor is running and is 
located in a small red glass dome in the top of the wheel- 
head. The work lights are a pair of incandescent lamps 
enclosed in a hinge-mounted oilproof enclosure on the 
index drive head, while the silhouette light illuminates 
the area behind the wheel and work. 

As eventually worked out, the electrical controls are 
interlocked with the mechanical and hydraulic controls 
through the single-pole, double-throw limit switch in the 
index drive relay and solenoid valve control circuits. This 
switch is a snap-action type actuated mechanically by the 
index actuating lever, shown in Fig. 2: In effect, it opens 
a relief valve in the hydraulic circuit while indexing is 
taking place. The switch is also tied in with the control 
for the indexing mechanism. 

In order to understand the electrical test circuits in- 
volved, it is appropriate to discuss the sequence of opera- 
tions necessary for indexing. The parts of the sharpener 
directly connected with indexing accuracy are portrayed 
isometrically in lig. 2. The shaft shown is part of the 
index spindle located on the table. The indexing cycle 
begins near the end of the reverse stroke (left to right in 
Fig. 2) when the index actuating lever strikes the fixed 
stop block shown in the lower right. Through a series of 
levers and shafts this action causes the index latch to 
move out of a notch on the index plate. Before the index 
finger clears the notch, the index actuating lever also 
actuates the SPDT switch which interlocks the index 
drive mechanism and the solenoid valve in the hydraulic 
circuit. Thus, the index drive mechanism is activated to 
start indexing the instant the index latch clears the notch 
in the index plate. 

The table continues toward the end of its reverse stroke 
and the adjustable tripping cam on the index actuating 
lever engages the actuating lever trip and allows it to 
slide past the stop block. The tripping action must occur 
as soon as possible after the index latch clears the notch 
since the small angular motion encountered when there 
is a large number of notches on the index plate allows 
only a few hundredths of a second before the index drive 
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mechanism rotates the shaft to the next notch. Once the 
actuating lever has tripped, the index latch finger rides 
the circumference of the index plate and is forced, by a 
spring, into the first notch appearing beneath it. As the 
finger moves into the new notch the index actuating lever 
is released, and the snap-action switch returns to its 
normal position, re-energizing the solenoid valve in the 
hydraulic circuit. While stopping, the table itself has 
mechanically operated the hydraulic panel tripping lever 
and at the instant the solenoid valve is re-energized pres- 
sure is available to start the forward stroke. 
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Fig. 4—Test circuits for the three oscillograph elements. 
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Since the successful operation of the sharpener is 
based on coordination of the motion of the table, index 
plate and its actuating mechanism, and the electrical im- 
pulses to control the relief valve, it was decided to convert 
all these movements into electrical impulses and record 
them on an oscillograph so that they could be studied in 
relation to one another. It was found that certain incor- 
rect operations and the reasons therefor were easily dis- 
cernible on oscillograms, thereby providing specific infor- 
mation to the designer. 

For the tests a three-element magnetic oscillograph 
was employed. By converting many of the cycle elements 
into d-c impulses, several could be imposed on one ele- 
ment of the instrument so that all necessary machine 
operations as well as a timing wave could be recorded on 
one photographic chart, Fig. 3. Fig. 4 shows the various 
test circuits. A 6-volt storage battery provided a source 
of power for the element circuits, with the machine frame 
at ground potential. 

A 100-cycle per sec timing wave was impressed on the 
first oscillograph element through a capacitor so that the 
same element could be used to record the action of the 
index latch. To do this, insulated beryllium copper con- 
tactors were mounted above and below the index finger 
so that the indicating circuit was open only while the 
index finger was in motion between the extremities of its 
travel. The displacements of the timing wave shown on 
Fig. 3 accurately picture the behavior of the latch finger. 
, The second element was used to record a number of 
machine operations. The most important, table position, 
was easily portrayed by attaching a rack with sharply 
pointed teeth. As the rack passed a stationary contact, 
impulses of direct current appeared in the element. Re- 
moval of several teeth in an unimportant part of the rack 
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Fig. 6— Barber-Colman automatic sharpening machine for 
hobs and form-relief tools. The control cabinet in the cast-iron 
base, at the right, is oilproof and connects through conduits 
and cored raceways with the several motors and control devices. 
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Fig. 5—Operation curves derived from data on oscillograms. 


provided points of orientation for the forward and return 
strokes of the table. Through the action of three beryllium 
copper contacts, the three motions of the index actuating 
lever appear as d-c displacements of the same element. 
Two of the contacts were normally closed and the third 
was normally open. To show when the index drive me- 
chanism was actuated, an insulated contact point was 
mounted and connected so as to send an increment of 
current through the oscillograph vibrator as long as the 
mechanism was in action. 

The third element was devoted entirely to the rotation 
of the index plate since indexing was most critical and 
received the greatest attention in study of the oscillo- 
grams. To observe this function, a 5-in. disk was accur- 
ately hobbed with 180 sharp teeth and was rigidly cen- 
tered on the index plate. An insulated contactor touched 
the tip of each tooth as the plate rotated, creating a series 
of electrical impulses whose spacing was a function of 
the speed of rotation of the index plate. Fig. 3 depicts 
the rotation of the index plate both during indexing and 
during a portion of the forward and return strokes of 
the table. The impulses occurring while the table is in 
motion are caused by the 40-deg helix or cutter lead angle 
for which the machine was set during this particular test. 
The rotation of the index plate during the indexing opera- 
tion is clearly distinguishable. 

The use of position-indicating contacts on the machine 
mechanism obviated the need of accurate resistors and 
constant voltage in the oscillograph element circuits. It 
required only that the oscillogram time scale be accurate. 

Data from this oscillogram are plotted in Fig. 5 where 
ordinates represent position and abscissae represent time, 
making the slope proportional to velocity. The bars below 
the time axis indicate the intervals required for the opera- 
tions. Zero time is arbitrarily selected at a convenient 
point just before indexing and table reversal are initiated. 

The oscillographic measurements showed that a sep- 
arate switch originally used to de-energize the solenoid 
valve could be eliminated and that a more desirable design 
resulted when this operation was combined in one switch 
with the index drive mechanism control, in effect produc- 
ing an electrical interlock. These measurements also 
indicated the need for earlier actuation of the index drive 
mechanism control switch. Information likewise was pro- 
vided concerning the range over which the adjustable 
tripping cam could be set without impairing operation for 
the range between 40 deg right and left helices and 4- to 
26-notch index plates at all speeds of operation. 
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Relays and Tubes in a Huge Calculator 


HAT relatively simple components can do when relays and 40,000 multi-circuit pluggable connections. 
properly put together in quantity is exemplified The electromagnetic relays are of the wire-contact type 
in the selective sequence electronic calculator just developed by [BM for commercial accounting machines. 
completed and dedicated at the headquarters of the Inter- The calculator occupies a specially designed room and 
national Business Machines Corporation in New York. uses 180 kw of electrical energy. All alternating current 
This great machine has 12,500 electronic tubes, 21,400 __is rectified by a large battery of rectifier tubes. Air- 
conditioning capacity is provided to dis- 
sipate the entire electrical input which is, 

of course, converted to heat. 

As for what it can do, this is a general- 
purpose machine, designed for handling 
computations in many fields of physical 
and social science. It combines electronic 
speed, vast memory capacity, and highly 
exible and convenient programming 
(or sequencing ) facilities. Fundamental 
arithmetical operations that may be called 
for in processes of higher mathematics 
are performed through the basic func- 

| tion of counting. This operation is car- 

a ried out at very high speed through use 

SF of tube circuits which count rapidly re- 

—————— curring electronic pulses. Additions, sub- 

One of the three punched-tape mem- Section of electronic arithmetical unit tractions, multiplications, divisions, 
ory units, each comprising a punching showing arrangement of tubes. Relays shifting columnar relationships of num- 


unit and ten reading stations. control traffic in and out. (Continued on page 128) 


Console or operation indicator and control desk for entire program. Automatic printers recording results of work. 
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Annunciator Signals Spaced with 


Impedance-Delayed Relays 


New Faraday auto-sequence paging system uses a series of 


relays with shunted capacitors and resistors to achieve the desired 


time-delay without motor-driven or thermally operated contactors. 


F. VON VOIGTLANDER 
Chief Engineer 
Faraday Electric Corporation 


duals in large plants, hospitals, stores or office struc- 
tures, a new auto-sequence system has been developed 
by the Faraday Electric Corporation. It has certain 
unique advantages, based upon recent patents, which will 
be described. It is basically a visual paging system but an 
audible signal, not in code, may be sounded simultaneous- 
ly. Many standard components are used in the various 
units of the equipment, some being shown in the illustra- 
tions herewith. 
The system comprises a selector keyboard, a control 
panel and a system of lamp annunciators, so designed 
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that from one to six codes may be flashed automatically 
in sequence to all the annunciators on the system. Each 
code is made up of the cardinal numbers arranged in 
ascending order, so that a given digit is not used more 
than once in any one code. From one to ten digits may be 
selected, but three-digit codes are more common such as 
1-2-3, 2-5-8, etc. The outstanding feature of this system, 
in addition to its simplicity and reliability, is the uniform 
timing maintained between the flashed calls regardless of 
the number of calls (up to six) being transmitted, and 
despite some calls being completed and cancelled while 
other calls are being flashed. The timing and control are 











YZ 


Re wecTWwER (RECTIFIER FUSE -1amP 
FRTER CONCENSER TRANSFORMER FUSE - > Asa 
KEYBOARD COMMON— 3 Ane 










SELECTOR RELAY WP SELECTOR RELAY a 


SELECTOR KEYBOARD 


Fig. 1—Schematic wiring diagram for a three-circuit sequential paging system. Mercury power relays are on the control panel at 
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the left. Successive signals are spaced by time-delay action of RC elements across sequence relays. 
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achieved entirely without the use of motor-driven or 
thermal types of interrupters. 

The selector keyboard is made up of vertical banks of 
ten keys, one for each digit, plus a start button, a stop 
button and an audible signal control switch. The key- 
boards are made with either three or six banks of keys, 
depending on whether three- or six-call capacity is de- 
sired. The keyboard circuits are operated at 24 volts, a-c, 
and 48 volts, d-c, supplied from the control panel by a 
step-down transformer and a dry-plate rectifier from 
120-volt, a-c, power source. The keyboard is connected 
through fifteen wires to the control panel in which are 
located eleven mercury-type power relays (igs. 1 and 
4), ten of which control the lamp annunciators, one for 
each digit and one for controlling the audible signal when 
desired. The relays are of a new heavy-duty, mercury- 
contact, plunger type similar to some of those described 
in another article on page 90 of this publication. In actual 
service, this type of relay has withstood 8 million opera- 
tions without adjustments or visible wear of any kind. 
The lamp annunciators are connected to the 120-volt a-c 
service in multiple throughout the system, 75 annuncia- 
tors being the capacity of one control panel. Where the 
system is more extensive, additional control panels are 
used. 

Code calls are set up by depressing the corresponding 
numbered buttons in any given vertical bank on the key- 
board (Fig. 2), each of which locks down, closing a cir- 
cuit through a corresponding contact of the selector relay 
for that bank to the power relays for each of the digits. 
The selector relay in turn is controlled by the sequence 
relay for that bank and the master relay. The sequence 
relay for a bank and the master relay are controlled by 
the starting button for that bank and the back contacts of 
the sequence relays, and of the starting buttons for the 





‘ig. 2—Operator’s keyboard for a three-digit call system. In- 
terior of this keyboard is shown in Fig. 5. 








APRIL 1948 








Fig. 3—The silent annunciator at a distant point. If desired 

an audible signal can be sounded, too, but not in code. The 

call here is No. 267, the fourth digit being a floor number in 
this particular instance. 


other banks. The pressing of one or more starting but- 
tons, which also lock down, initiates the sequential ener- 
gization of these sequence relays and the master relay. As 
the master relay pulls up it opens the contacts to the coil 
of the first sequence relay. This sequence relay, however, 
does not immediately de-energize, being delayed by the 
action of the capacitor and resistor shunted across its 
coil. The master relay remains energized while any se- 
quence relay remains energized and for this interval the 
selector relay associated with such a sequence relay closes 
the contacts to the power relays on the control panel for 
the code digits set up, energizing the corresponding lamps 
on all the annunciators. After the lapse of time for which 
the delay circuit of the first sequence relay has been set, 
the relay falls open, the selector relay associated with it 
opens also, opening the power relays and extinguishing 
the annunciators. : 

The opening of the first sequence relay opens the cir- 
cuit to the coil of the second sequence relay, de-energiza- 
tion of which is delayed by its capacitor-resistor shunt. 
The selector relay associated with the second sequence 
relay is then energized through the back contacts of the 
first sequence relay, the front contacts of the second 
sequence relay and the master relay, so that the contacts 
are closed to the power relays for the code digits set up, 
energizing the corresponding lamps on all the annuncia- 
tors. After the lapse of its time delay, the second sequence 
relay drops out, opening its associated selector and power 
relays and extinguishing the annunciators again. If no 
other starting buttons are depressed, the master relay will 
drop out immediately following the opening of the last 
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Fig. 4—-The master relay control panel, with 11 H-B Instru- 

ment Company heavy-duty, mercury-contact relays in the cen- 

ter. Rectifiers at bottom. Transformer at lower left reduces 
110 to 24 and 50 volts. 


sequence relay. The opening of the master relay immedi- 
ately initiates the repetion of the cycle of energization of 
the sequence relays and the master relay so that the entire 
cycle is repeated and all codes flashed in sequence which 
are set up on the keyboard, and for which the starting 
buttons have been depressed. 

Through the interlocking of contacts of the starting 
buttons, the master relay and the sequence relays, only 
the activated key-banks control the power relays, so that 
the codes may be set up on any one or several of the 
banks without any effect from the inactivated banks. In 
this manner all active signals are displayed in uniform 
succession until the stop button, which merely releases all 
the buttons in its bank, is operated. There are no irregu- 
lar intervals between code signals when there are inacti- 
vated banks. 

Audible signals are furnished when desired with the 
annunciators, so that under the control of the operator 
audible signals may be sounded in conjunction with the 
visual signals. The audible signal, usually a buzzer or 
single-stroke bell, sounds a note each time a call is flashed 
but does not tap out the numerical code. The purpose of 
the audible signal is to call attention audibly to the visual 
signal being flashed. It is not intended to convey the 
signal acoustically. 

The Faraday auto-sequence visual paging system is a 
very reliable and effective flashing-signal system that was 
developed primarily for hospital use but has recently 
found important applications in other fields, particularly 
in department stores, industrial plants, institutions and 
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Fig. 5—Interior of the operator’s keyboard. Timing capacitors 
and resistors at left rear, sequence and selector relays along 
right side of base. 


offices, for rapidly getting the attention and response of 
executives and other key men without contributing to 
noise and confusion. Numerous patents cover the various 
components, the complete system climaxing some twenty- 
five years of development and evolution of paging equip- 
ment. 


Relays and Tubes in a 
Huge Calculator 


(Continued from page 125) 





bers, and rounding off results to required numbers of 
digits are all done without use of moving parts. The ma- 
chine will carry out the solution of large systems of equa- 
tions, linear or non-linear, algebraic, differential or in- 
tegral. Whether the problems come from pure or applied 
science, from social or physical science, or from business, 
the machine is geared to basic mathematics and not 
limited by any particular technical terminology. 

The total internal storage capacity of the machine is 
over 400,000 digits. Those which must be recalled most 
quickly are held in electronic circuits and the remainder, 
recoverable as needed, are stored in relays and as holes 
in continuous paper tapes. With supplementary punched 
cards, the storage capacity (memory) becomes virtually 
unlimited. 

Here are some statistics regarding its computing 
speeds : Additions or subtractions, 3500 per second with 
19-digit numbers; multiplications, 50 per second with 
14-digit numbers ; divisions, 20 per second with 14-digit 
numbers. Recording speed by printing is 24,000 digits 
per minute; in punched cards, 16,000 digits per minute. 

The work of design, construction and assembly of the 
calculator was under the direction of F. E. Hamilton, 
IBM senior engineer. Exterior styling was done by Sund- 
berg-Ferar, in collaboration with George Kress of IBM. 
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THE BACKGROUND TO PRODUCT DESIGN 


The industrial picture is clouded, but areas of great 
strength still dominate the immediate outlook . . . 
Spot-check of electric motor situation discloses 
sharply declined backlogs as buyers reduce inven- 
tories while output increases. 


NDUSTRIAL news since the sharp February decline 
in farm commodities has been difficult to assay on 
more than a day-to-day basis. Economists and busi- 

nessmen alike show wide divergence in their analyses and 
forecasts. Perspectives are necessarily shortened and the 
lines are blurred. The key questions have still been unan- 
swered. Was the reaction contained within the frame- 
work of farm commodities ? Or will it extend slowly but 
powerfully through the entire industrial structure? Has 
the inflationary spiral been actually turned back? 

Any attempt to summarize the immediate situation 
would be inconclusive. Elements of weakness as well as 
of strength are present. It is difficult to resolve trends 
into a favorable or unfavorable forces. It is apparent, 
for instance, that reduced prices are both welcomed as 
harbingers of a lowered cost of living and are dreaded 
as possible omens of a depression. Here are some of the 
plus or minus elements to be evaluated : 

Buying in general — retail as well as industrial — has 
been slowed down, has become cautious. There is a 
strong trend to trim inventories. This has been particu- 
larly felt in soft goods, and in some textile lines prices 
have taken a stiff cut. But durable goods have in the 
main retained their strength, although in some appliances 
there is no question but that the overall supply-demand 
position is more than in balance. Some reservation could 
be made, however, in the better-known brands. 

Farm income will be down this year — but how much 
is still problematical — and this has manufacturers con- 
cerned because of the possible effect on the farm pur- 
chases of durable goods. Yet the drop in farm prices has 
so far produced only a slight nick in the cost of living 
for the urban consumer, so no substantial compensating 
increase in purchasing power for non-food items can be 
expected from that direction. 

Perhaps the strongest element in the picture is the 
position of metals. These can be justly taken as the 
common denominator of industry. Paced by the still un- 
satisfied demand for steel, practically all metals are in 
excellent demand and prices are fully maintained. The 
recent hiking of prices in some lines of semifinished 
steel aroused much controversy and not little condemna- 
tion, but actually these increases affected only a limited 
part of steel production. The increases were more signi- 
ficant, as the National City Bank of New York says in its 
March letter, as an “affirmation that the trend of costs 
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is still upward and that needs for most kinds of steel 
are still of the utmost urgency.” 

The controversy and furor about the price hike ob- 
scured perhaps the far more important and still unre- 
solved question of sufficient steel for our industrial needs 
and for the expected European requirements under ERP. 
No let-up is seen in this demand short of a serious re- 
versal in our industrial activity. The demand continues 
strong not only from manufacturing consumers, but also 
for construction needs. 

As usual, the industrial purchasing agents are in a 
position to provide an objective report on current condi- 
tions. In its survey-report for February (issued March 
3) the National Association of Purchasing Agents says 
that industrial production was generally maintained at 
previously reported high, but a slight downturn has been 
noted. Interestingly enough much of this change is attri- 
buted not, as might be expected, to the farm commodity 
slump during the week of February 9, but to the extreme 
weather conditions which have caused work stoppages, 
and held up deliveries of fuels and raw materials. 


Purchasing Policies Cautious 


Backlogs of new orders have dropped from January. 
Only 18 per cent of the purchasing men reporting said 
that their backlogs showed increases, as against 30 per 
cent in January. But 60 per cent said that their backlogs, 
though unchanged, were satisfactory. Buying policy is 
“extremely cautious” with 92 per cent holding to a 90- 
day policy, compared to 87 per cent in January. Signifi- 
cant is a increase in the “hand-to-mouth to 90-day group.” 

Pricewise, the purchasing agents encounter higher 
prices for zinc alloys and polystyrene, while lower prices 
are found in small electric motors. Steel, aluminum, cop- 
per, tin, zinc are in tight supply. On the other hand, brass 
and some plastics are found easier. From the overall 
view, the purchasing agents “express confidence in the 
immediate future, looking on the market drop as a neces- 
sary and healthy adjustment long overdue, and are pre- 
pared to proceed with caution.” 

So much for what at best can be but an unsatisfactory 
attempt to give an overall view of the current situation. 
Cutting through all the conflicting trends, it might be 
reasonably safe to forecast that: (1) Industrial activity 
will remain on a high level for several months to come; 
but (2) the outlook for the second half of the year is 
cloaked in uncertainty, with much depending to what ex- 
tent the inflationary price structure can be really brought 
down to earth — and that would preclude any third round 
of wage increases. 

The imponderables are always with us—and they were 
never present to a greater extent than they are today, 
in this year of presidential elections and worldwide eco- 
nomic and political crises. So it should be prudent to 
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What is the Motor Supply Position? 


Backlogs, production prospects, price trends and other factors 


are analyzed on the basis of a spot survey of motor manufacturers. 


HAT’S the motor situation? 

How far have backlogs been cut 
down? Have we veered from a seller’s 
to a buyer’s market? What are the ac- 
tual price trends? What's the outlook 
for production? 

There’s much existing confusion on 
these points among motor manufactur- 
ers and buyers alike. To help resolve 
this confusion to some sort of qualified 
pattern, the editors of ELEcTRICAL MAN- 
UFACTURING have made a spot survey 
of a substantial body of motor manufac- 
turers. The latter were asked specific, 
to-the-point questions, and they made 
some specific replies. 

Among those replying were the very 
-large manufacturers as well as those of 
limited capacity. Practically the entire 
commercial range of a-c fractional- 
horsepower ratings was included, in ad- 
dition to d-c motors and special types 
such as synchronous timing motors. 
Most of the integral-horsepower ratings 
reported were within the ranges of 
1-200 hp, but in several instances higher 
ratings, up to 400 hp, were included. 
Here is a list of the questions asked, 
followed in each case by a summary and 
an analysis of the respective response: 


1. What is your estimated backlog 
as of March 1, 1948, in terms of 
months of production? 


Backlogs reported in _ fractional- 
horsepower motors as of this date range 
from 3 to 10 months, with an average 
of 6 months. In integrals the average 
backlog was 5 months, with the range 
extending from “open capacity” to 8 
months. 


2. What was the comparative back- 
log on March 1, 1947? 


The average in fractionals at the 
same date a year ago was 12 months, 
with the range from 2 months to 20 
months. In integrals, it was 13 months, 
ranging from 7 to 28 months. It 
will be noted that by March 1 of this 
year the backlog has been whittled 
down by 50 per cent for the fractionals, 
and by almost 62 per cent for the in- 
tegrals. Sizable production increases, 
better deliveries, and heavy cancella- 
tions caused by previous multiple order- 
ing are the major reasons advanced for 
the slash in both categories. 


3. How did orders billed for the first 
two months of 1948 compare per- 
centage-wise with the same per- 
iod in 1947? 


To this question almost 62 per cent of 
those replying reported an increase in 
billings for an average of 33 per. cent in 
the fractionals. Close to 67 per cent re- 
ported a 38-per cent average increase in 
integrals. On the negative side of the 
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picture, 31 per cent reported an average 
decline of 37 per cent in the fractional 
group; while 22 per cent reported an 
average loss of 27 per cent in the in- 
tegrals. No change was reported by 7 
per cent in the fractional group, and by 
11 per cent in the integrals. (No attempt 
has been made to weigh these percen- 
tage analyses in terms of production ca- 
pacity of individual manufacturers re- 
porting, but it should be noted that the 
larger companies are predominantly in- 
cluded among those reporting increases 
in orders billed). 


4. What are your estimates for pro- 
duction totals for the first quarter 
of 1948 compared percentage- 
wise with the same period in 
1947? 


Some 54 per cent of those replying es- 
timate an average increase of 24 per 
cent in production of fractionals this 
year for the period noted. But 23 per 
cent estimate an average loss of 40 per 
cent, while another 23 per cent see no 
change. Individual 
from gains of 10 per cent to 30 per cent, 
while estimates of losses range from 20 
to 50 per cent. On the integral horse- 
power motors, 56 per cent of those re- 
plying see an average gain of 25 per 
cent, ranging from 10 to 35 per cent in 
individual cases. On the negative side, 
11 per cent estimate an average loss of 
25 per cent. No change is reported by 33 
per cent. On this question, too, it should 
be noted that the larger manufacturers 
are included among those reporting in- 
creased production, both in fractionals 
and integrals. 


estimates range 


5. Is the overall supply-demand 
position coming into balance? 


To this question, there is practically 
a 100-per cent unanimity in replying 
“Yes” both as to fractional- and in- 
tegral-horsepower motors. Some manu- 
facturers qualify by commenting “slight- 


ly,” or “not quite,” or “we're not sure,” 
but the overwhelming weight of replies 


here warrants a very positive “Yes.” 


6. Is there a general tendency to re- 
duce prices? 

Despite much market opinion that 
fractionals are definitely on the down- 
ward trend in prices, this situation is 
not altogether confirmed by the manu- 
facturers themselves. Of those replying 
to this question, only 36 per cent said 
“Yes,” while fully 50 per cent said 
“No,” and 14 per cent were undecided 
or qualified their replies. On the integral 
side there was complete unanimity, with 
100 per cent of those replying saying 
that there was no general tendency to 
reduce prices. 


7. Are buyers showing a tendency 
to cut down on purchases in anti- 
cipation of lower prices? 


On fractionals, 67 per cent of those 
replying said “Yes,” while 33 per cent 
said “No.” On the integral-horsepower 
motors, the division was somewhat less 
clear, and the trend reversed. Only 22 
per cent said “Yes,” while 45 per cent 
said “No,” and 33 per cent qualified 
their responses. The point was raised 
that buyers were not necessarily hold- 
ing back because of expectation of low- 
er prices but for other reasons, 

Among these were listed: (1) Uncer- 
tainty about the general economic situa- 
tion and determination therefore to re- 
duce inventories. (2) Doubt of con- 
tinued future demand for the original 
equipment in which the motors are 
used. (3) Shortage of other materials 
(steel primarily) necessary to complete 
the customer’s product. (4) Natural in- 
clination to let the motor manufacturer 
carry the inventory load as long as de- 
liveries are no longer a critical problem. 


8. What, if any, are the bottlenecks 
in motor components and raw 
materials? 


The critical bottlenecks that plagued 
the motor manufacturers last year have 
disappeared, with the big exception of 
steel. Of those replying, 71 per cent 
made a special point of mentioning the 
difhculties of obtaining steel sheets and 
steel plate. About 17 per cent of those 
replying said they encountered no bot- 
tlenecks, but this group consisted most- 
ly of the smaller manufacturers. The 
balance of those replying made no com- 
ment. In scattered replies, ball bearings 
were indicated as being in short supply. 


Conclusion 


Only qualified conclusions can be 
drawn from the result of this survey. 
But the pattern emerges that (1) back- 
logs are substantially down in both the 
integral - horsepower 
groups; (2) billings for the first two 
months of 1948 are in the main up as 
against the same period of 1947; (3) 
production for the first quarter this 
year will top that of the first quarter of 
1947; (4) prices on fractionals are soft; 
but on integrals firm; (5) there are 
plenty of cancellations and requests for 
deferred deliveries, particularly on 
small and medium a-c motors, and buy- 
ers have generally decided to cut inven- 
tories to the minimum. One more ob- 
servation may be made — for the first 
time since the end of the war many 
manufacturers can take care of new ac- 
counts and some are realizing that they 
will now have to make aggressive plans 
to sell. 


fractional- and 
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point out (again quoting the National City Bank of New 
York letter) that “in any consideration of the business 
outlook it cannot be forgotten that we live in a disturbed 
and uncertain world in which portentous events, unpre- 
dictable in nature or in timing, occur with shattering fre- 
quency. Some are inflationary, some deflationary. In the 
end the story of what happens to business is likely to 
be told in terms of these events and their influence, 
rather than in terms of the factors which can now be 
weighed an measured.” 

The market supply position of electric motors has been 
the subject of much conflicting information. To resolve 
some of these market reports a special spot survey of 
motor manufacturers was made by the editors of ELEc- 
TRICAL MANUFACTURING from which it is apparent that 
the overall supply-demand position—particularly in frac- 
tionals—is pretty much in balance and that backlogs have 
been substantially whittled down. (lor story see op- 
posite page). Meanwhile NEMA year-end figures have 
been released for 1947 and show that member-companies 
have made factory sales of 15,258,673 units of fractional- 
horsepower motors of all types, and 1,105,864 units of 
integral-horsepower polyphase induction motors from 1 
to 200 hp. (See table for detailed figures). 

Gearing orders during 1947 were up by 6.8 per cent 
as compared with 1946 according to the American Gear 
Manufacturers Association. Beginning with January, 
AGMA has shifted its monthly index base from 1928 
=-100 to 1935-39 = 100. This step was taken to con- 
form with the Federal Reserve Board and other govern- 
ment indices. On the new basis the January index is 
computed at 355.4, or an increase of 3.43 over December. 
On the old basis, January showed an increase in volume 
of sales of 4.03, with an index of 482.4. Both the old 
and new indices will be published through June at which 
time the old index will be discontinued. (These reports 
do not include turbine or propulsion gearing ). 

The European Recovery Program (Marshall Plan) is 
expected to play a big role in the machine tool picture for 
the balance of the year and into 1949, From some sources, 
machine tool builders hope to see exports under the ERP 
reach a total of $150 million during the first year of opera- 
tion. No trouble is seen in filling such orders and at the 
same time keeping domestic buyers supplied, in view of 
the fact that the tool builders are operating well below 
capacity. Meanwhile war surplus tools are being drawn 
back into government stockpiles. 


Nonferrous Metals Also Firm 


Aluminum supplies are still being pushed hard by con- 
suming demand. Scrap prices have been hiked, but sharp- 
ly increased exports from Canada may ease the situation. 
January imports of primary metal from Canada are 
understood to have been substantially higher than in De- 
cember. 

Copper has been holding steady and no change has 
been made in the domestic price of 2114¢ for the refined 
metal. Previously reported declines in the scrap market 
have been halted and the secondary market is definitely 
firmer. Domestic requirements are still outpacing domes- 
tic production, and foreign metal is needed to make up 
the gap. But copper has definitely moved out of the bottle- 
neck classification. For instance, copper wire deliveries 
are picking up rapidly with delivery dates down to two or 
four weeks, according to some reports. 
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ELECTRIC MOTOR SALES 1947° 





A. Fractional-HP motors, generators and motor-generator 
sets—all types, including dynamotors, frequency converters, 


etc., of the FHP size. 








~~ y Units Value 
First quarter | 3,627,713 $ 40,376,974 
Second quarter 4,172,393 48,688,867 
Third quarter 3,572,268 45,683,131 
Fourth quarter 3,886,299 50,263,508 


Total 15,258,673 


$185,012,480 


B. Integral-HP motors—polyphase induction, 1-200 HP 


Units Value 

First quarter 298,992 $ 29,589,224 
Second quarter 305,545 32,667,753 
Third quarter | 253,996 30,280,030 
Fourth quarter 247,33) 32,451,265 

Total 1,105,864 $124,988,272 
*Factory sales billed, as reported to the National Electrical Manufac 
turers Association by member-companies. 





In some directions, it is felt that copper prices are due 
for a downward revision. But this may not be too a 
realistic opinion. The present world supply-demand bal 
ance is perhaps more apparent than real, and may be 
quickly disturbed by an increased tempo of stockpile buy- 
ing by our government and by a resumption of long- 
pent-up European buying as soon as the European Re- 
covery Program starts functioning, and purchasing dol- 
lars are provided. 

Statistically, domestic production of refined copper 
from all sources dipped in February to 93,588 tons from 
102,314 tons in January. Deliveries to users reached 
106,823 tons, as against 118,855. Crude primary produc- 
tion totaled 72,351 tons as against 73,204 tons. World 
wide production of primary copper outside the USA 
aggregated 96,233 tons in February, an appreciable drop 
from 101,852 tons in January. Refined production, how- 
ever, rose to 81,867 tons from 79,907 tons. 

A shortage is developing in zinc. Government buying 
for stockpiling is given as one cause for the sharply 
tightened market. Prices are in a sensitive position and 
additional increases are expected in some quarters. Lead 
too is in a tight position. All in all, the nonferrous metal 
market is in a very strong position, with industrial con- 
suming demand outstripping production in practically 
every category except magnesium. 

In non-metallic materials, plastics shipments and con- 
sumption held up at a fairly even keel in February. Ship- 
ments of phenolic molding materials rose to 18,522,174 
lbs against 17,160,488 lbs in December, and cellulosic 
molding and extrusion materials also registered a gain, 
rising to 4,460,908 lbs against 3,829,623. Polystyrenes, 
however, dipped to 10,226,219 Ibs from 11,455,593 Ibs 
in the previous month, while phenolic laminating ma 
terials also declined slightly to 3,421,935 lbs from 
3,513,157, 

Not too well publicized is a growing world shortage in 
asbestos. Reasons advanced for this situation is a persis- 
tently high demand which is pushing hard present world 
production, although much potential capacity is probably 
still untapped. Growing use of thermal insulation in many 
construction projects and an equal emphasis on better 
thermal-insulating design in industrial and home equip- 
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MAJOR ELECTRICAL APPLIANCES 


(EXCEPT REFRIGERATORS) -- INDEX OF SALES -- (1936= 100) 
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Major Electrical Appliance Index: Components include electric 
electric storage water heaters; 
cleaners, standard size (includes floor and tank types) ; electric 
washers, standard size (includes automatic and non-automatic) ; 
and electric ironers. The index is computed on the basis of domes- 
tic unit sales billed weighted by the annual retail dollar value. 

Gearing: AGMA index base has been changed to 1935-39 = 


ranges over 2% kw; vacuum 


ment account for the high demand. Little relief is seen 
for the balance of the year. 

Basic raw materials for protective coatings are in an 
apparently adequate supply in some classifications, par- 
ticularly drying oils, such as linseed, soybean and tung 
oils, according to a report of the National Paint, Varnish 
and Lacquer Association. Alkyd resins, however, are on 
the tight side with demand increasing faster than sup- 
plies, and little relief is seen before next year. Phenolic 
resins are reported in good supply, sufficient to meet de- 
mand. Maleic resins as well as natural resins are also in 
a good position, but prices on the natural grades are on 
the high side. Shellac is still scarce and high-priced. 

In pigments, titanium demand is running ahead of pro- 
duction, and an acute shortage is reported in zinc oxides, 
reflecting the situation in the metal itself. Various sol- 
vents and other component materials of organic finishes 
are in varying degrees of availability, from tight to 
abundant, but the overall picture seems favorable so far 
as a good rate of production in protective coatings is 
concerned. 

Here are some highlights on production and/or sales 
in electric appliances, including radio receivers: 

Radio Receivers: Overall production in February 
reached 1,379,605 sets, slightly higher than the 1,339,256 
sets made in January, and about the same as in February, 
1947, Television set output rose to a new peak—35,889 
sets, or 5,888 sets more than made in January. (Source: 
Radio Manufacturers Association member-companies ). 

Household Washing Machines: January sales of stan- 
dard-size washers aggregated 358,445 units against 351,- 
152 in December, but compared with 259,233 sold 
January 1947, this total represents a 38.2-per cent in- 
crease. Sales of small washers (3-lb dry weight capacity ) 
dipped to 35,862 units compared to 38,058 in December 
and 50,000 a year ago. Ironer sales in February totaled 
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ELECTRIC HOUSEHOLD RANGES 


MONTHLY UT 7 CL MEMBERS -- THOUSANDS OF UNITS 


PU J 
1947 


VACUUM CLEANERS 


MONTHLY SALES -- THOUSANDS OF UNITS -- SOURCE: VCMA 


1946 1947 J 
AVERAGE 


100, and the graph has been adjusted accordingly since 1935. 
Prior to 1935, the old index base of 1928 - 
(Index does not include turbine or propulsion gearing). 


100 has been retained. 


Electric Ranges: Over 2% kw. Sales includes Canadian and 
other foreign. 


Vacuum Cleaners: Standard-size household cleaners. 


40,192 units, a sharp decrease from 70,599 in December, 
but 8,683 more than the 31,509 sold in January, 1947. 
(Source: American Washer and Ironer Manufacturers 
Association ). 

Vacuum Cleaners: January sales of standard-size 
household cleaners dropped to 304,273 units, represent- 
ing a 22.6 decline from the 373,254 units sold in Decem 
ber, but up by 17.5 per cent from the 258,892 sold in 
January, 1947. December, it might be pointed out, estab- 
lished an all-time industry high. (Source: Vacuum 
Cleaner Manufacturers Association ). 

Mechanical Stokers: December factory sales declined 
to 2,722 units, 31 per cent under the 3,936 sold in No- 
vember, and almost 66 per cent below the same month in 
1947, (Source: Bureau of Census). 

Household Refrigerators: A decline was also recorded 
here, with a total sales of 284,726 units as against 333,- 
631 in December. (Source: NEMA, 
panies ). 


member-com- 


Miscellany— 


Westinghouse sales billed last year totaled $703,154,- 
334 — an all-time peace-year record and exceeding even 
all wartime years except 1944... Patent Office bottleneck 
may soon open up says Commissioner Lawrence C. 
Kingsland, speaking before NAM Patents and Research 
Committees recently. . . Present staff of 775 examiners 
may be expanded to fully authorized quota of 900 by 
July 1... Industry can cooperate, he pointed out, by cut- 
ting out many unnecessary pending applications. From 
40 to 45 per cent of applications submitted are abandoned 
or discarded. 

Electric appliance trade papers note design trend to 
small appliances for city apartment dwellers — double- 
duty washers and refrigerators of table-top height; 
table-top television sets ; compact record players, etc. . . 
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Titanate Ceramics for 
High Voltage Capacitors 
(Continued from page 107) 


Much can be said of the advantages offered by ceramic 
capacitors. It is especially appropriate to enumerate the 
following for the designer of high-voltage circuits in 
which such capacitors may be used : 

1. Versatility of Shapes. The material can be formed 
to nearly any shape desired, and is ideally suited for 
incorporating corofa shields and long creepage paths 
into a single-piece dielectric. This method of shielding, 
which is not possible for other dielectrics in general use, 
is simply to increase dielectric thickness gradually in the 
region of electrode termination. Voltage stress is thereby 
reduced in those places where sharp corners and edges 
tend to make it higher. 

2. Structural Simplicity. A minimum number of parts 
is required ; elaborate mounting and potting are avoided. 
Both are aids to high-speed production methods and 
consequent lower costs. because the bodies are compara- 
tively non-hygroscopic, an enamel coating usually pro- 
vides adequate moisture seal. 

3. Ruggedness. Most types withstand severe mechan- 
ical shock and vibration. 

4. Stability. They are inherently stable due to rigidity 
of the material and the intimate bond of electrodes to 
dielectric, which excludes air pockets and the possibility 
of any relative movement. 

5. Low Losses. The bodies used have low dielectric 
losses substantially independent of frequency and tem- 
perature. 

6. High Frequency. By virtue of a combination of 
the merits listed above, ceramic capacitors are “naturals” 
in high-frequency circuits. 

7. Temperature Compensation. Accuracy of retrace 
along the temperature-capacity curve provides precise 
neutralization of any undesirable temperature-reactance 
effect in a circuit. 

8. High Dielectric Constant. High K materials make 
possible a large capacitance in a relatively small volume. 

9. Wide Temperature Range. From —55 C to +85 C 
is a usual design range for satisfactory operation. Many 
units may be worked at a still higher temperature without 
depreciation. Of special significance is the fact that Q 
in these materials actually becomes higher with increas- 
ing temperature. 


* * Alkyds Plasticize Various 
Cellulose Acetate Compositions 


In U. S. Patent 2,426,379, R. C. Swain and P. Adams 
describe the preparation of various cellulose acetate and 
melamine-formaldehyde resin combinations. Some of the 
mixed compositions thus formed are useful for the man- 
ufacture of electrical insulation, particularly when com- 
bined with alkyd resins. Alkyd resins are good plasticizers 
for these compositions. For example, a mixture of a 
cellulose acetate-alkylated melamine-formaldehyde com- 
position with about equal parts of a linseed oil-modified 
phthalic glyceride resin is useful in coating materials. The 
resin is cured by subjecting the coated material to tem- 
peratures of about 135 C for several minutes. 
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Mercury Switches and Relays for 
Built-in Trouble-free Operation 
(Continued from page 94) 


and the mercury drops rapidly on the exterior of thimble 
T but the mercury inside must bleed through H as it is 
replaced by the inert gas. Since the gas can enter only 
through C, the time of opening is controlled by the density 
of the ceramic C. By changing the juxtaposition of the 
component parts the relay can be made slow-make and 
quick-break. It is self-evident that these relays are sensi- 
tive to position but they operate satisfactorily at angles 
up to 45 deg with the vertical. However, tilting in ship- 
ping or when the relay is not in operation does not injure 
it because, when returned to its correct position, the mer- 
cury will seek its proper level. 

A line of unusual relays has been recently announced 
which utilizes only some of the properties of mercury 
without being forced to limit the design because of mer- 
cury’s other properties®. Liquid mercury is ideal for con- 
tacts because a clean, fresh surface is provided for each 
make. In addition, the surface tension of mercury causes 
it to ball up and break with a snap action between the 
globules formed on each contact as they separate. How- 
ever, most ordinary mercury switches and relays depend 
on the motion of a relatively large body of mercury so 
that they are inherently slow in operation. Hence an 
entirely new approach was needed to develop a high-speed 
telephone relay employing mercury contacts to assure 
great uniformity of performance so that the relay could 
be sealed at the factory with no possibility of change in 
adjustment throughout its useful life. 

The solution to the problem shown in Fig. 10. The 
relay is mounted in a steel vacuum tube-type housing 
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Fig. 9—Quick-make, time-delay mercury relay in which inert 

gas must flow through porous ceramic C before plunger P can 

be released to rise and open the circuit. Time delay of over 
10 sec can be obtained in this way. 


with an octal base so that it can be inserted and removed 
from the circuit conveniently. In addition to protecting 
the unit from mechanical abuse, the steel housing also 
serves as a magnetic shield so that the operation of the 
sensitive relay will not be affected by stray magnetic 
fields. In the illustration the single-pole, double-throw 
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magnetic switch, sealed in a glass tube, is mounted in the 
center of the relay coil. The mercury, ina reservoir at the 
bottom of the tube, does not influence the switching oper- 
ation of the device. Hence the inertia of the mercury does 
not limit the speed of the relay. 

The tubular stem sealed in the bottom of the glass 
tube and the two contact leads sealed at the top are made 
of a ferromagnetic alloy containing 52 per cent nickel 
and 48 per cent iron to match the thermal expansion 
characteristics of the glass. Mercury and hydrogen under 
pressure are introduced through the tubular stem, after 
which it is sealed by welding. A flat steel spring, carrying 
the armature, is connected to the top of the tubular stem. 
A lower pole piece of 45 permalloy (45 per cent nickel, 


Fig. 10 — The glass-sealed, 
mercury-wetted contact relay 
types 275 and 276, for high- 
speed switching, providing al- 
most instantaneous break by 
use of small masses of mer- 
cury. Steel tube and octal base 
measure 3.665 in. overall in 


larger size. 


L 


Western Elec. Co. 


55 per cent iron) is provided on the side of the armature 
opposite the spring to reduce the reluctance of the air gap 
between the armature and the tubular stem. 

The armature consists of a rectangular plate of per- 
malloy to which is welded two vertical permalloy wires, 
tangent to each other. To the top of the armature is 
welded the contact element consisting of two vertical 
wires also tangent to each other. This construction pro- 
vides a capillary path from the contact element at the top 
of the armature down to the pool of mercury in the bot- 
tom so that the contact is wetted continually with mer- 
cury. The main operating magnetic gap is between the 
top of the armature and the bottom of the upper pole- 
piece, consisting of a plate of permalloy welded to the 
front contact lead. The*stationary contacts consist of 
rectangular platinum bars welded to the upper polepiece 
on the front contact lead and to a non-magnetic support- 
ing plate on the back contact lead. These engage the ver- 
tical wires welded to the top of the armature. When the 
relay coil is not energized, contact is made with the back 
contact and, when energized, with the front contact. 

Actually the relays commercially available have two 
front contacts, two back contacts, and a single armature. 
Hence the relay is double-pole, double-throw, with the 
contacts shorted by the armature when contacted by it. 
Two types are available. In one, as described, the arma- 
ture rests on the back contacts when the operating coil is 
non-energized. In the other a permanent magnet bias is 
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provided. This bias can be factory-adjusted to operate at 
specific current levels. 

The mercury performs three important functions in 
these high-speed relays. It provides fresh contact sur- 
faces and prevents pitting of the underlying platinum 
contacts. It serves to dampen undesirable modes of vibra- 
tion of the armature. It prevents mechanical chatter of 
the contact points by bridging the minute gap produced 
on closure. The advantage of mercury for maintaining 
low contact resistance already has been appreciated in the 
more conventional mercury switches and relays. By 
means of the mercury the contact resistance, including 
the internal wiring from the octal base, ranges from 30 
to 40 milliohms on new relays. Throughout its life of 10° 
operations, this contact resistance is maintained within a 
few milliohms. 

The mercury in the capillary of the armature effec- 
tively dampens undesirable modes of vibration because, 
being a liquid, it will transmit only one mode of vibration, 
namely, compressional waves. This property, along with 
its relatively low acoustic velocity, is demonstrated effec- 
tively by its use in millisecond-delay lines and storage 
tanks for radar, computers, and memory devices‘. Since 
the most objectionable modes of vibration are perpen- 
dicular to the axis of the armature, the mercury in the 
capillary effectively dampens these vibrations, thereby 
improving the performance of the relay. 

The fact that contact is made by means of the mer- 
cury wetting the contacts limits the rating of the relay 
switching mechanism. If the rate of current rise on 
closure does not exceed 25 amp per microsecond, low 
resistance contact is established in 10°¢ seconds or less. 
If the rate of current rise is greater than 25 amp per 
microsecond, the mercury bridge vaporizes, increasing 
the time of closure. The platinum contacts are not injured 
unless all the mercury is vaporized, exposing the contacts. 
Also, the current rating is limited by the heating of the 
glass-to-metal seals of the lead-ins. Because of this the 
total current through the four stationary front and back 
contacts should not exceed 5 amp, the current of any 
single contact should not exceed 5 amp immediately prior 
to opening, the voltage across the contacts immediately 
prior to closing should not exceed 500 volts, and the 
product of the opening current and the closing voltage 
should not exceed 250 volt-amp. In addition, the relay 
contacts must be protected by a network as shown in 
Fig. 11. 

Several variations of this design have already been 
developed and further interesting applications are pos- 


Relay Contact 


Fig. 11 — Contact protection network to be used with relay 
shown in Fig. 10. This protection should be physically located 
as close as possible to the relay terminals. 
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sible. At the moment they find greatest usefulness in 
telephone and other communications switching. 

Mercury switches and relays, like so many electrical 
components, though highly developed and well engi- 
neered, depend upon proper integration to give satisfac- 
tory results. Conversely, poor engineering by the product 
designer often can give them a “black eye” they do not 
deserve. As an example, mercury-to-electrode mercury 
switches were being used on an automatic resistance 
welding set-up to control the sequences automatically. 
Oil, grease, dirt, and corrosive fumes in the location made 
the totally enclosed switches a must and they performed 
satisfactorily. However, when more automatic operations 
were added, the control current increased from approxi- 
mately 4 to 10 amp and switch failure was experienced. 
Instead of changing the switch to a mercury-to-mercury 
type or splitting up the load, two of the mercury-to- 
electrode switches were paralleled. Since simultaneous 
make-and-break was practically impossible, one switch 
continued to carry the brunt of the switching load, caus- 
ing unjustified switch failure. 

The following manufacturers of mercury switches and 
relays assisted in the preparation of this article: 
The Adams & Westlake Company, Elkhart, Ind.; Automatic Elec- 
tric Sales Corporation, Chicago 7; Bacon Electric Timer Corp., 
Cleveland, Ohio; Chatham Electronics, Newark 2; Durakool, Inc., 
Elkhart, Ind.; Electric Switch Corp., Columbus, Ind.; General 
Electric Co., Bridgeport, Conn.; Guardian Electric Manufacturing 
Company, Chicago 12; H-B Instrument Company, Inc., Philadel- 
phia 32; The Hart Manufacturing Company, Hartford 1, Conn.; 
Hermaseal Co., Elkhart, Ind.; Littelfuse Incorporated, Chicago 
40; Mack Electric Devices Co., Elkins Park, Pa.; The Mercoid 
Corporation, Chicago 41; Mercontrol Inc., New York 7; Minne- 
apolis-Honeywell Regulator Company, Minneapolis 8; Potter & 
Brumfield Sales Co., Chicago 6; Powrex Switch Company, Water- 
town 72, Mass.; M. H. Rhodes Incorporated, Hartford 6, Conn.; 
Struthers-Dunn, Inc., Philadelphia 7; Western Electric Company, 
New York 7; and Weston Electrical Instrument Corp., Newark, 
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New Standards Set the Pace 
for Fine Pitch Gearing 


(Continued from page 84) 


the latest such machine developed in recent years. This 


machine has a capacity of 4 in. pitch diameter of work, 
maximum diametral pitch of 20 and maximum face width 
of 1 in. This machine has been very useful in the pro- 
duction of precision fine-pitch gears. 

lig. 7 shows the Fellows 3 in. fine-pitch shaper. While 
this machine was developed over five years ago, within 
the past few years it has been improved considerably and 
equipped with magazine feeds. At the Machine Tool 
Show last fall, two other fine-pitch machines attracted 
considerable attention. Although both machines had all 
the earmarks of very fine production machines, up to 
this writing, no plans have been made for their manufac- 
ture and distribution. The picture does not look too bright 
for obtaining new fine-pitch gear cutting equipment. 
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Two straws in the wind concerning fine-pitch gears 
that bear watching are injection molded nylon gears and 
gears ground from the solid. For certain types of devices 
that do not require a high degree of precision in their 
gearing, nylon gears are being produced by injection 
molding in pitches ranging from 20 to 48 DP. Some of 
these gears are fairly good. Experiments are being con- 
ducted to increase the accuracy of nylon molded gears by 
means of the shaving method. Molded gears require 
molds with a small amount of draft which results in 
tapered teeth. It is felt that shaving will not only improve 
the accuracy but also remove the objectionable tooth 
taper. Much development needs to be done in the mold- 
ing of nylon gears, such as improvements in mold fabri- 
cation and molding techniques, before this type of gear- 
ing will emerge from the strictly commercial to the pre- 
cision class. 

On the other end of the spectrum are precision fine- 
pitch gears ground from the solid. Some of these gears 
have been ground to an extremely high degree of ac- 
curacy at speeds that were unheard of a few years ago. 
A good deal of experimenting is being carried on with 
the development of fine-pitch gear grinding. At present 
one of the companies that featured fine-pitch gears 
ground from the solid at the Chicago Show is building a 
number of grinders which will cover a range of 20 to 60 
pitch, both in spur and helical gears. Whether this com- 
pany will market the grinders or will only accept orders 
for grinding gears is a moot question. This development 
will bear watching very closely. 

This is a review of the developments in the fine-pitch 
gearing field over the past five years. Prior to the last 
world war fine-pitch gears were just gears. The demand 
for high-precision fine-pitch gears brought about by the 
last war has given a great impetus to this specialized 
field of gearing. Demands for extremely accurate gears 
are greater than ever. Even in many peacetime applica- 
tions extremely precise fine-pitch gears are’ in great de- 
mand. The users and manufacturers of fine-pitch gear- 
ing are generally recognizing the fact that they require 
talent in their organization with a specialized knowledge 
of gearing. The special needs of this field should not be 
overlooked too long by the manufacturers of gear cutting 
equipment.- During the last war many companies groped 
blindly for technical knowledge in this field. Today tech 
nical knowledge is generally available. What is sorely 
lacking is improved equipment. 


American Standard Specification for Dry Cells 


The fifth edition of the American Standard Specification for Dry 
Cells and Batteries, incorporating many advances since the last 
previous standard was published in 1941, is now available as 
Circular C466 of the National Bureau of Standards. 

The new specifications (American Standard C-18-1947) may be 
obtained at 10c a copy from the Superintendent of Documents, 
Washington 25, D. C., or from the American Standards Associa- 
tion, 70 East 45th St., New York City. 


Quality Control Manual Available 


The Office of Technical Services, Department of Commerce, 
makes available a manual outlining an intensive training course in 
statistical quality control designed for the instruction of man- 
agerial personnel in manufacturing firms. 

The manual (PB-17522, Manual for an introduction to statis- 
tical methods of quality control in industry, mimeographed, 79 
pages) sells for $2.00. Orders should be addressed to the Office 
of Technical Services, Dept. of Commerce, Washington 25, D. C. 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


SINGLE-PHASE INDUSTRIAL 
ALL-STEEL SQUIRREL CAGE MOTOR 


Single-phase, capacitor-start, induction-run, squirrel cage 
motor (Type CAP) is now available in the Life-Line all-steel 
construction in ratings of % to 714 hp (Frames 203 through 
324). This type of motor has been designed for a wide range 
of single-phase applications such as machine tools, refrigera- 


tion and air-conditioning equipment, pumps, etc. Self-sealed, 
prelubricated ball bearings are provided. 

Available ratings: 60, 50 and 25 cycle, single-phase, 110/- 
220 volts dual voltage (Frames 203-225); 110 or 220 volts 
single voltage (Frames 254 and above); 3450, 1750, 1160 rpm 
for 60 cycles, 2875, 1475, 970 rpm for 50 cycles and 1450 rpm 
for 25 cycles; 40 C rise contmuous duty on 60 and 25 cycle, 
50 C rise continuous duty on 50 cycle. Westinghouse Electric 
Corp., P. O. Box 868, Pittsburgh 30, Pa. 


PRECISION LIMIT SNAP SWITCH 


Three new operating arrangements have been provided 
for the manufacturer’s standard precision limit snap switch 
(Class 9007, Type A), as follows: 

(1) Plunger-type, panel mounting switches. Plunger op- 
eration consists of plated brass tube containing an operating 
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button and an overtravel spring. It is threaded on outside 
and mounts in a % in. diam hole in panels up to % in. thick. 

(2) Roller-leaf limit switches. Beryllium copper operating 
arm is joined to a nonmetallic roller assembly, suitable for 
operation from a cam or other means. Switch mounts by 
means of machine screws or studs through spun rivets that 
fasten cover to case. 

(3) Door-type switches designed to function as electrical 
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interlocks. The basic contact mechanism is assembled to a 
mounting bracket and a beryllium copper operating arm. 
Overtravel, beyond that in the basic mechanism, is obtained 
through design employed. 

Snap-action contacts on the switches are rated at 600 
volts, pilot duty, a-c or d-c. In addition to the standard opera- 
tors described herein, special arrangements for specific 
applications can be provided. Square D Co., Industrial Con- 
troller Div., 4041 N. Richards St., Milwaukee 12. 


DRY CELL BATTERY 
WITH INTERLOCKING CONSTRUCTION 


Minature dry cell battery (Trademarked Bond-Olin and 
Winchester-Olin) features a novel interlocking construction 
made up of multiple plastics cells as shown in illustration 
(left). Automatic interlocking is said to eliminate all solder- 
ing operations in assembling single-stack batteriés, and re- 
ducing such operations to a minimum in larger units. In a 3- 
stack battery, this construction, according to the manufac- 
turers is said to eliminate 91 per cent of soldered connections 
necessary in conventional designs and usually causing bat- 
tery failure. 

Individual cells regardless of size or shape provide 1% 


volts. Cells range from about 1 x % in. in cross-sectional area 
to about 1% x 1% in. Thickness ranges from ‘4, to about 
% in. Rectangular shape is most commonly used for best 
efficiency, but cells in other shapes may be produced to suit 
specific requirements. Another advantage claimed for this 
design is increased rigidity as well as substantially longer 
life. 

Illustration (right) shows a 3-stack “B” battery rated at 
6714 volts, also details of single-stock construction. (Prelim- 
inary announcement of this development appeared in Jan- 
uary 1948 “Electrical Manufacturing,” page 134). Olin Indus- 
tries, Inc., 275 Winchester Ave., New Haven 4, Conn. 


PHENOLIC RESINS AND VARNISHES 


Four grades of phenolic liquid resin and two grades of 
phenolic varnishes are made available for a variety of 
laminating, impregnating and binding applications. Resins 
Nos. 12300 and 12302 are said to be particularly character- 
ized by high mechanical strength and penetrating proper- 
ties. Grade 12302 is also indicated for laminates where odor- 
free parts such as refrigerator door liners and breaker strips 
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or components for dairy processing equipment are desired. 
Resins Nos. 12303 and 12304 are described as marked by 
superior surface hardness, high mechanical strength and 
outstanding electrical properties. Grade 12304 is also char- 
acterized by low viscosity and finds wide application in 
transformer coil insulation. 

The varnishes are available in Grades Nos. 12301 and 
12305. The former is a general-purpose laminating varnish 
used for high pressure work, the latter can be used for either 
high or low pressure laminating. Both are marked by good 
electrical properties and high mechanical strength. General 
Electric Co., Chemical Dept., Pittsfield, Mass. 


SPONGE-TYPE SILICONE RUBBER 


Silicone rubber in sponge form is available for sealing and 
vibration-damping components in industrial equipment. Use 
as sealant is particularly indicated owing to stability of 





material over wide temperature range from —70 to +500 F. 
Advantage over natural rubber in damping applications is 
claimed in view of the usual narrower operating tempera- 
tures of the latter material. Cost economy too is claimed, as 
weight of the silicone rubber sponge material is about half 
of the solid material for the same bulk. The Connecticut Hard 
Rubber Co., 412 East St., New Haven, Conn. 


VERSATILE TIMING MOTOR 


Timing motor (Series 1600) is available in a standard 
model for regular duty, and also in models provided with a 
magnetically operated, counter-balanced gear shift for me- 
chanisms requiring automatic reset; a magnetic brake for 
application requiring instant stop; and two- or one-way fric- 
tions for manual reset. The standard model consists of the 
basic motor with a speed-reducing gear train in a pear- 
shaped cup. Features include motor lubrication system in- 
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dependent of gear train; specially developed shading-coil 
construction designed to give high starting torque; rigidly 
supported reluctance rotor ring yielding uniform torque 
characteristics. Totally enclosed coil is protected against 
high voltage surges, and is tested for 2000 volts a-c break- 
down to ground. 

Motor is available in a wide range of standard specifica- 
tions in speeds from 1/240 to 60 rpm and in nonstandard 
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speeds from 1/80 to 300 rpm. It can be mounted in any 
position. Voltage 110 and 220 volts, 50/60 cycles. Typical 
dimensions (motor with output speed of 1 revolution per 
hour) are 24%x2%x1 %@% in. Weight: 6 oz. Haydon Manu- 
facturing Co., Inc., 2503 Elm St., Torrington, Conn. 


TEMPERATURE SENSITIVE RESISTORS 


Electrical semiconductors with a high negative tempera- 
ture coefficient of resistance (G-E Thermistors) are made 
commercially available for a potentially wide list of appli- 
cations as thermally sensitive elements in time-delay relays, 
switching devices, various instruments and controls, remote 





indicators, etc. These resistors are available as rods, disk 
and beads, and are said to respond to temperature variations 
as small as 0.001 C. They are adaptable with either a-c or d-c 
circuits and may be actuated by either ambient temperatures 
or by internal heating. It is pointed out that the negative 
coefficient of resistance may be applied to offset the positive 
coefficient of resistance of conventional types of electrical 
conductors, and to correct errors caused by extreme tem- 
perature conditions. General Electric Co., Metallurgy Div., 
Chemical Dept., Pittsfield, Mass. 


SPACE-SAVING SINGLE-POLE RELAY 


Medium-power, single-pole relay (Type AS) measures only 
15% in. long, 1 1344 in. high, and 154, in. wide, and is designed 
particularly for control applications where space-saving is 
an essential design factor. Normal power rating is 1 watt. 



















Available normally closed, normally open, or double throw. 
Contact rating is 5 amp at 24 volts, d-c,“or 110 volts, a-c. 
Weight is 50 grams (1.76 oz). Relay is insulated from frame. 
Another model (Type AR), otherwise identical, is grounded 
to frame. Allied Control Co., Inc., 2 East End Ave., New 
York 21. 


PRECISION INSTRUMENT PIVOTS 


High-precision pivots for V-jewel bearings of instruments 
are available in volume production. According to the manu- 
facturers, these pivots are made of special alloy steel, har- 
dened under controlled conditions. Pivot point is designed 
in a true radius and the tip ground to the geometric equiva- 
lent of a segment of a sphere. Mirror-like finish completes the 
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process. Escapement pins and baiance staffs in diameters 
under \% in. are also obtainable made under similar precision 
methods. Springfield Instrument Bearing Co., Springfield, I11. 


GENERAL-PURPOSE MOTORS 


Three lines of general-purpose motors (designated Perma- 
motors) are announced as follows: 

1. Fractional-horsepower, capacitor-start, 
types, available in 56 and 66 frames with NEMA mounting 
dimensions. Rugged squirrel cage rotors with quiet-operat- 
ing, positive-acting switches are featured. Quiet, simply 


single-phase 


designed, quick-break switch and positive-acting governor 
has only three parts. 

2. Integral-horsepower, single-phase, capacitor-start types 
are available in 1 to 5-hp, in frames 203, 204, 224 and 225 with 
NEMA mounting dimensions. Capacitors are cut out when 
motor reaches a predetermined speed, by a positive-acting, 
protected, voltage relay, mounted in steel box between feet 
(see illustration right). 

3. Polyphase, squirrel-cage induction motors come in 
frames 203-326 with NEMA mounting dimensions. Smoothly 
contoured motor is protected against dripping moisture, fall- 
ing objects, etc., and is also designed for appearance appeal 
(see illustration left). One piece die cast rotor has ventilat- 
ing fans cast integrally to end rings. A. O. Smith Electrical 
Manufacturing Co., 5701 E. Smithway, Los Angeles 22. 


SENSITIVE MULTIPLE-ARM RELAYS 


- General-purpose, multiple-arm relays (Se- 

F ries 50 and 60) have been designed to pro- 

vide small, rugged units for a wide variety 

of industrial circuit requirements. Armature 

| and contact arms are in vertical position in 

relation to the base so that mounting area 

is kept to the minimum. Other design fea- 

tures include balanced armature, thus mak- 

ing possible mounting in any position, and 

also minimizing effect of shock or vibration. 

Stock assemblies provide following contact 

arrangements: SPST, SPDT, DPST, DPDT, 

3PDT, 4PDT. Contact pile-up assemblies are 

mechanically interchangeable. Standard d-c coils are avail- 

able in ratings of 6 to 115 volts, approximately at 2 watts; 

standard a-c coils 6 to 230 volts, d-c. Sensitive d-c coils come 

in ratings of 6, 12, and 24 volts, approximately 0.1 watt. Three 

types of assemblies are available: (1) Octal socket and re- 

movable dust cover (illustrated). (2) Octal socket and her- 

metically sealed cover. (3) Header-type container, hermetic- 

ally sealed. Signal Engineering & Mfg. Co., 154 W. 14th St., 
New York 11. 


HIGH-VOLTAGE MIDGET CAPACITORS 


Midget-type oil-filled tubular capacitors (Type 89) are 
made available with high voltage ratings for application 
with oscillographs, television receivers, and other electronic 
equipment. Available previously in ratings from 400 to 2000 
volts, d-c, working, the new ratings extend to 2500, 3000 and 
3500 volts, in capacities from 0.001 to 0.1 mf. Standard fea- 
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tures include mineral oil impregnant, hermetically sealed 
metal can, insulating cardboard jacket with turned-over 
ends, and center mounting bracket. Aerovox Corp., New 
Bedford, Mass. 


COMPACT AUTOMATIC TRANSFER SWITCH 


Automatic transfer switch for con- 
trol centers and _ circuit-breaker 
switchboards features a narrower 
design and vertical tandem arrange- 
ment, thus providing easier assem- 
bly. The normal and emergency 
source poles are mounted one above 
the other (see illustration) instead 
of right and left. Available ratings: 
75 to 1000 amp, all forms, for a-c and 
d-c operation. Switch comes for 
built-in applications ready for front- 
connected service at top and bottom 
and with back-connected terminals for load circuits at center. 
Also available with all terminals back-connected. Illustration 
shows a 3-pole, 300-amp switch for 3-phase service. Panel 
width, including allowance for angle-iron mounting, is 24 in. 
This compares with a 40-in. width of previous models. Auto- 
matic Switch Co., 393 Lakeside Ave., Orange, N. J. 


PLASTICS INSULATOR BUSHINGS 


Insulator bushings and sleeves for electronic and radio 
applications made of nylon molding powder or styron poly- 
styrene feature the dielectric properties of these materials, 


low moisture absorption, and durability. The bushings are 
available in lengths of % in. to 1%;, in. by 149-in. steps, with 
OD of 0.187 in. to 0.188 in. and ID of 0.126 in. to 0.128 in. 
Samples are available from the manufacturers. American 
Molded Products Co., 1644 N. Honore St., Chicago 22. 


INTERVAL TIMER 


Electrically operated spring-wound interval timer (Series 
1500 Minute Meter), designed for such diverse applications 
as washing machines, diathermy apparatus, permanent wav- 
ing machines and milking machines, is available in ranges 


of 0-30, 0-60 and 0-120 min. Timer switch is molded phenolic, 
and is fitted with beryllium copper contact springs with 
silver contacts. Housing is drawn sheet metal, cadmium 
plated. UL-approved for 20 amp, 110 volts; 10 amp, 200 
volts; and %4 hp ratings. Lux Clock Manufacturing Co., 
Waterbury, Conn. 
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HEAVY-DUTY SELENIUM RECTIFIERS 

’ Heavy-duty selenium rectifier 

cells consists of individual ele- 

ments measuring 64 x 7% in. 

and rated at 12 amp (single-phase 

bridge). They are particularly in- 

dicated for applications requiring 

output in excess of 10 amp. Fea- 

tured in these units are: (1) an in- 

terlocking arrangement that pre- 

vents the cells and terminals from 

moving on the central stud, thus 

providing uniformity and align- 

ment in the final assembly; and 

(2) multiple coatings of synthetic-resin varnish for moisture 

proofing. Reverse voltage is specified at 20 volts rms maxi- 

mum. Forward drop, approximately 1 volt at rated current. 

Change in voltage output is said to be less than 5 per cent 

after 10,000 hr operation. Mounting stud is %-16. Interna- 

tional Rectifier Corp., 6809 South Victoria Ave., Los Angeles 
43, Calif. 


IMPREGNATED COIL WINDINGS 


Impregnated and molded electrical coil windings (trade- 
marked Acme-Mold) utilize specially developed varnishes 
said to be characterized by almost total absence of volatiles. 
This results in coils containing no voids, and particularly 
suitable for high-voltage applications. The process is adapt- 
able to windings of practically every type, including those 
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for motors, transformers, controls and ignitions. In addition 
to supplying finished and completely impregnated and 
molded coils, the manufacturers provide engineering and 
design services to those companies that wish to set up their 
own equipment for utilizing this process. 

Stability of the impregnating compounds is said to provide 
protection against salt water, dilute sulphuric acid, alkalis, 
transformer oils, etc. Other advantages claimed are the 
resilience, toughness and abrasion-resistance of the cured 
compound film. Uniformity in coil and core dimensions plus 
the simplicity and economy of the process itself are still 
other advantages cited. Illustration shows typical molded 
coil. The Acme Wire Co., New Haven, Conn. 


SYNTHETIC RUBBER MATERIAL 


Synthetic rubber material (designated Fel-Pro No. 131) 
has a tensile strength of 2000 psi and compression set of 6-8 
per cent maximum, Ultimate elongation is 400 per cent mini- 
mum. Low-temperature brittleness—no change after 7 days 
at —50 F. Oven-aging up to 300 F is said to show no signifi- 
cant change in these and other properties. (All tests stan- 
dard ASTM). 

Indicated applications for the material are as refrigerator 
door seals and gaskets, shock absorbers, washers and gen- 
erally in equipment where resistance to temperature changes, 
set and creep, abrasion, aging, and resistance to various 


chemicals, solvents and oils are important factors. The 


APRIL 1948 


material comes in black only, in calipers between 0.020 and 
0.125 in., and is available in cut gaskets and washers, molded 
form, and extruded shapes, all held to ordinary tolerances. 
Felt Products Manufacturing Co., 1536 Carroll Ave., Chi- 
cago 7. 


SLOW-SPEED SYNCHRONOUS MOTOR 


Synchronous motor with ter- 
minal shaft speed of % rpm 
has been specially designed 
for application with domestic 

oil-burner controls, 
| —e— action relays in industrial con- 
| 
| 
' 
ft 
kh 


delayed- 


trol mechanisms, and in com- 
mercial stokers and oil burn- 
ers. It is described as widely 
adaptable for many other 
switching, recording and tim- 
ing applications. 

: Motor is self-starting and is 
designed to operate in perfect synchronism with all com- 
mercial frequencies. Synchronous torque rating is 0.375 
lb-in. at 60, 50, or 25 cycles, 4 watts. Overall dimensions (ex- 
cluding %-in. shaft): 12749 x 2% @ x 2% in. Telechron Inc., 
Motor Advisory Service, Dept. H, Ashland, Mass. 


OIL BURNER IGNITION TRANSFORMER 


Transformer for oil burner 
ignition systems has been stan- 
dardized for adaptability to 
many existing oil burner de- 
signs. Featured are single-slot 
end-mounting and built-in radio 
interference suppression. Low- 
voltage knockouts, in sides, end, 
and bottom; plug-type high- 
voltage bushings; and a large, 
aecessible low-voltage junction 
box are also provided. Steel par- 

2 . tition in junction box protects 
the ews voltage coils. Unit illustrated is rated at 115 volts 
(primary), 10,000 volts, 250 va (secondary), 60 cycles. Gen- 
eral Electric Co., Specialty Transformer Div., Schenectady 
5, N. Y. 


BUILT-IN AUTOMATIC BEARING LUBRICATOR 


Compact automatic-type lubricator (Type M) has been 
specifically designed for built-in use with small machines, 
such as business machines. It is said to provide a closely 
controlled oil feed for up to 100 bearings. The lubricator is 
driven from a rotating machine shaft, either directly or by 
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means of a belt or gear drive of suitable ratio. Basically it is 
a two-part mechanism consisting of a lubricator unit mounted 
directly on a reservoir. The mechanical unit consists of a 
cover supporting the drive shaft, reduction gear mechanism 
and metering-type pump of the piston type. It is actuated by 
a cam driven through a series of gears. The pump unit may 
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be mounted in a built-in reservoir integral with the machine 
to be lubricated, or it may be furnished complete with the 
standard reservoir. Volume of the standard reservoir is 
473 cc. 

Power requirements are only of the order of 0.001 hp. 
The device develops an average discharge pressure of 40 psi 
and discharges from 2.5 to 5.5 ce at each pump inpulse. Dis- 
charge volume is adjustable. Models in several reduction 
ratios are available to suitably accommodate drive speed 
and lubricator cycle time desired, and in both left-hand and 
right-hand drives. Overall dimensions: 3x 4%x5% in., ap- 
proximately. Bijur Lubricating Corp., 43-01 22nd St., Long 
Island City 1, N. Y. 


STEP-DOWN TRANSFORMERS 


Compact step-down transformers (designated Staco) are 
designed for operation of appliances, motors, controls, ma- 
chinery, etc. on 110/115 volts, 50/60 cycles from 200/240- 
volt, 50/60-cycle power supplies. All models are available in 
open-frame construction and with steel mounting feet for 


built-in applications. Four models also come complete with 
6-ft connector cord, plug and receptacle; two models have 
screw input and output terminals; and two others have 
plates with knockout holes for direct conduit connections. 
Transformers can also be supplied for primary voltages of 
150-165-180 volts or for frequencies of 25, 30 and 40 cycles. 
Standard units range in dimension from 3% x 2% x 3% in. 
to 5% x8%x11% in. Weights range from 3% Ib to 40% Ib. 
Standard Electrical Products Co., 401 Linden Ave., Dayton 
3, Ohio. 


LIQUID LEVEL CONTROL 


Relay assembly (Series G-53143) has been designed pri- 
marily for use in beverage vending machines to maintain 
liquid level in the refrigerated storage tanks. Two electrodes 
are inserted through the top of the beverage storage tanks. 
When the liquid level drops below end of the long electrode, 
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relay is released, thus closing the pump motor circuit. When 
the level rises to the short electrode, the relay closes and 
the pump motor ceases operation. The cycle is repeated as 
liquid level drops again. Transformer increases voltage to 
200 volts to reduce current requirements for the relay and 
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also to isolate the electrode circuits from the power line. 
Guardian Electric Mfg. Co., 1627-C W. Walnut St., Chicago 12. 


THERMAL FUSE 


Thermal fuse (trademarked 

Saf-T-Lag) is designed to pro- 

vide a long time-lag to eliminate 

unnecessary blowing or delays 

on harmless transient overloads 

or starting in-rushes. Thermal 

connection breaks the circuit 

when a temperature of 280 F is 

reached. Both ends of the cur- 

rent-carrying copper fuse strips 

B are made identical to permit 

improve calibration and to pre- 

é: } clude uneven heating of end 

areas. The trigger spring A, which also carries the current, 

is a specially developed copper alloy, and is designed to re- 

tain desired electrical and mechanical characteristics under 

various service conditions. Jefferson Electric Co., Bell- 
wood, IIl. 


MOISTURE-PROOF THERMOSTAT 


Watertight construction features close-differential type 
thermostat (Model K1) for applications where operating 
conditions involve presence of excessive moisture or dust. 
Metal case is soldered to the cast brass body and the lead 
wires are sealed with a special cement. Metal bellows sold- 
ered to inside of the brass body is designed to prevent leak- 
ing around the adjusting screw and also allows for neces- 
sary adjustment within the calibrated range. 

Snap action switch is SPDT and comes normally closed, 
open on temperature rise, or normally open, closed on tem- 


Ce ee 


e) 
mime 


a | 
rj 
| 


te ae - 


perature rise. Contact rating is 10 amp, 125 volts, or 5 amp, 
250 volts, a-c only. Standard %-in. conduit electrical outlet 
provided. Performance characteristics vary from an adjust- 
able range of 20 F to 90 F, and from a differential of % F 
to 2 F. Four models are available within these ranges. Alloy 
Bellows Engineering Co., 935 Greyton Rd., Cleveland 12. 


MINIATURE RECEIVING TUBES 


Miniature beam power amplifiers of the heater-cathode 
type are announced as follows: 

Type 6AS5 is for use in the output stage of automobile- 
type and a-c operated radio receivers. It delivers 2.2 watts at 
the relatively low plate and screen voltages of 150 and 110 
volts, respectively. 

Types 35C5 and 50C5 are for use in the output stage of 
a-c/d-c receivers and are designed with high power sensi- 
tivity and high efficiency, thus being capable of providing 
1.5 watts and 1.9 watts, respectively, with only 110 volts on 
plate and screen. 

Except for slightly higher ratings and different basing ar- 
rangements, the two latter types provide the performance 
equivalents of miniature types of 35B5 and 50B5, respec- 
tively, and within their maximum ratings, of the larger 
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glass-octal types 35L6-GT and 50L6-GT. The modified basing 
arrangements are intended to simplify problems arising 
from the UL requirements in the design of a-c/d-c receivers. 

Maximum dimensions of all three tubes are the same: 
¥% in. diam, 2% in. length, inclusive of small-button minia- 
ture 7-pin base. Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, N. J. 


TOTALLY ENCLOSED 
LARGE INDUCTION MOTORS 


Redesigned line of totally enclosed, fan-cooled squirrel- 
cage motors in ratings from 250 to 500 hp is available for 
application with high-speed compressors, pumps, blowers, 
etc., particularly for service where excessively moist or 
dusty atmospheric conditions exist. 

Motors are of the normal starting torque, low starting cur- 
rent type, suitable for full-voltage starting. Temperature 
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rating, 55 C rise continuous. Available for 2- or 3-phase, 60- 
cycle, 440-, 550-, or 2300-volt operation. Bearing brackets and 
external fans are enclosed within an outer end shield. Air 
flow is directed over the bearings and up through radiators 
within the outer shell, and is discharged at the center open- 
ing. Maximum uniform cooling is provided by use of double- 
end ventilation. Split bearing brackets and split sleeve bear- 
ings facilitate inspection and servicing. Model shown in 
illustration is rated 350-hp, 3600 rpm. Similar motors are 
available at speeds of 1800 rpm and lower, with sleeve or 
ball bearings. Burke Electric Co., 383 W. 12th St., Erie, Pa. 


ELECTRONIC INTERVAL TIMER 


Electronic timer (Series 30) provides a range from 0.03 
sec to 4 min and is adaptable for control functions in spot 
welders, grinders, drilling machines, photographic printers, 
etc. In addition to interval timing, other basic types of tim- 
ing functions such as delayed-action, automatic repeat, and 
programming, as well as variations, can be provided by 
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means of suitable panel connections. Repeat cycle accuracy 
is given as 2 per cent. Basic circuit is self-compensating for 
line voltage changes. Power supply 115/230 volts, 50-60 
cycles. Relay contact rating: 10 amp, 115 volts, a-c, main 
output; 1 amp, 115 volts, a-c auxiliary. Ambient tempera- 
ture: 32 to 150 F. Ambient relative humidity: 20 to 95 per 
cent. Weight: 8 lb. Photoswitch Inc., 77 Broadway, Cam- 
bridge 42, Mass. 
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SPRING-TYPE STRAIN RELIEF 


Molded nylon strain relief (Heyco) now provides a model 
incorporating a spring particularly useful for protection of 
connector cords in vacuum cleaners, flat irons and other 
appliances from excessive right-angle bending. The spring 
fits into a special groove molded into the strain relief. The 
device is assembled simply by placing it over the cord, com- 


pressing with pliers, and then slipping it into the appliance 
chassis. Use of the strain relief is said to increase appliance 
lifé by absorbing cord pull, push and torque, and minimizing 
strain on terminal connections. In view of the heat-resistance 
of nylon molding powder, the device is also particularly 
adaptable for applications where high temperatures prevail, 
such as electric sanding machines, drills, melting pots, etc. 
Heyman Manufacturing Co., Kenilworth, N. J. 


SOLENOID-ACTUATED AIR VALVE 


Solenoid-actuated 3-way air-controlled valve can be 
mounted in any position and is adaptable for high-speed 
continuous duty applications. Rating: 1.42 amp inrush, 0.22 
amp holding, at 110 volts, 60 cycles. Internal parts are made 


corrosion-resistant and are precision-machined. Valve is 
available in four standard pipe sizes: 4%, %, % and % in. 
The Airmatic Valve, Inc., 1643 E. 40th St., Cleveland. 


ELECTRON TUBE SOCKETS 


Sockets for industrial electron tubes are made available 
in a wide range of sizes, including panel-mounted and chassis- 
mounted types, and are made to NEMA specifications. One- 
piece bodies are molded from black phenolic (Bakelite 
BM120) with barriers for insulation and creepage paths. 
Phosphor bronze contacts are full floating with four lines of 
contact for the length of the whole pin. Spacing between 
leads and terminals is maintained at a maximum. General 
Electric Co., Tube Div., Electronics Dept., Schenectady 5, 
N. Y. 


FLUORESCENT LIGHT TRANSFORMER 


Transformer specifically designed for fluorescent lamps 
of the long, slim type is rated at 200 ma. The transformer 
circuit incorporates constant voltage control so that rated 
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wattage and lumen output is maintained despite wide varia- 
tions in primary voltage. Operating efficiency is claimed to 
be high, with overall lumen output of approximately 55 
lumens per watt maintained at maximum and minimum pri- 
mary voltage values. Transformer weighs 11 lb and is com- 
pactly made, thus permitting both weight and dimensional 
savings in fixture design. Sola Electric Co., 4633 W. 16th St., 
Chicago 50. 


SHADED POLE GEARMOTOR 


Geared 4-pole shaded pole motor (Model 25A) rated at 
1/100 hp for such applications as coin-operated machines, 
turn tables, timing devices, household appliances and various 
control devices operates on standard 110-volt, 60-cycle cir- 
cuits. Motor speed 1700 rpm. Two output shafts provide 
approximately 40 rpm and 1700 rpm. Gear ratio is 40:1; also 


Tremor 


wil 
available in ratio of 30:1. Other ratios only on specification 
in quantities. 

Structural details feature vacuum impregnated motor 
windings and oilless-type bearings throughout. Geared re- 
duction unit has a precision-milled worm and worm gear 
made of special self-lubricating steel alloy. Overall length, 
5 in. Diameter of motor housing, 3% in. Approximate net 
weight, 2% lb. E. L. Klauber Machinery Co., 3221 Olive St., 
St. Louis 3, Mo. 


MOLDED NEOPRENE LAMP SOCKET 


Neoprene synthetic rubber molded lamp socket is designed 
to provide vibration-damping protection for lamp filaments. 
The socket is molded as a unit to a resilient rubber mounting 
diaphram that fits a standard 4-in. wall outlet box. All metal 
parts such as female socket, wires, connections, etc., are 


oy 
encased in the Neoprene. In addition, a rubber bead on 
socket’s mouth fits snugly into bulb to protect electrical 
connections against dust, water, oil, etc. 
Socket accommodates standard Edison-base bulbs up to 
150 watts, and is furnished with a 6-in, pigtail lead for wiring. 
Mines Equipment Co., 4223 Clayton Ave., St. Louis 10, Mo. 


HIGH-STARTING-TORQUE FHP MOTOR 
Small, shaded-pole, 4-pole motor (Raytheon Type 300) is 
available in ratings of 1/150 to 1/40 hp and with starting 
torque as high as 10 oz-in., for operation on 50, 50/60, and 60 
cycles at any voltage up to 250. Open or totally enclosed 
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construction is avajlable, for vertical or horizontal operation, 
Design details feature dynamically balanced rotor, pre- 
cision centered and aligned by a rabetted 3-in. square stator 


to provide quiet operation. Other details include self-align- 
ing wick-fed Oilite bearings with large oil reservoirs, and 
two internal cooling fans. Russell Electric Co., 342 W. Huron 
St., Chicago. 


STEPLESS TEMPERATURE CONTROL 


Temperature controller (Series 1000 Temcometer) pro- 
vides infinitely variable control of power supply to electric 
heating devices where pyrometric indication of temperature 
is unnecessary. May be used as built-in component with elec- 
tric furnaces and other equipment. Sensitive thermostatic 
switch, controlled by knob on dial, regulates power input 
within a range of 5 to 100 per cent time “on”. Percentage of 
watt-hour input of connected load is indicated on the dial. 
Magnetic or mercury-type relay of ample capacity for the 
rated load is built into the instrument. Overload protection 
is provided by a standard replaceable fuse. Constant watt- 
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hour input is said to be maintained regardless of wide fluc- 
tuation in line voltage. Five to 20 watt-hours are sufficient 
for operation. 

Eight models are available covering specifications of 115 
and 230 volts, 10 to 35 amp, 25 and 50/60 cycles, and also for 
d-c operation. Load capacities range from 2300 to 5700 watt. 
Dimensions: 6x5x8 in. Weight: 5 lb. Welded steel case is 
provided, plus convenient mounting arrangemenis. Thermo 
Electric Manufacturing Co., Dubuque, Iowa. 


Laboratory and Engineering 


Equipment 


COMBINATION VOLT-OHM-MILLIAMMETER 

Ultrasensitive volt-ohm-milliammeter (Type 2405-A) in- 
corporates an extra-large 6-in. meter with a long scale for im- 
proved visibility. Thirty-five ranges include: voltage to 1000 
volt at 20,000 ohms/volt d-c and 1000 ohms/volts a-c; d-c 
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current ranges from 0-50 ma to 10 amps; and a-c amps to 10; 
decibels —10 to +55. Output and capacitor tests. 

Features include: Plug-in, pre-calibrated rectifier; heavy- 
service selector switch; precision adjustment for all resist- 
ance ranges; low-contact resistance jacks; and square metal 
case, With detachable hinged cover. Triplett Electrical Instru- 
ment Co., Dept. D-38, Bluffton, Ohio. 


VERNIER-CONTROLLED 
TWO-CIRCUIT POWER SUPPLY UNIT 


Bench-type power supply unit (Model 500-SV) for testing 
instruments, relays, etc., is designed to provide uniformly 
adjustable a-c and d-c power from two independent output 
circuits, separately controlled and electrically isolated. Fea- 
ture of the instrument is the vernier control on one output 
circuit. Unit operates from a standard 115-volt, single-phase, 
50/60 cycle power source. 

Circuit No. 1 provides a-c output of 0 to 10 amp with maxi- 


mum of 8 volts, or 0 to 30/75/150/300/600/750 volts with max- 
imum of 200 ma. Direct-current output is 0 to 20/50/125/- 
250/500/750 volts with maximum of 175 ma. 

Circuit No. 2 provides a-c output of 0 to 10 amp with maxi- 
mum of 10 volts, or an a-c output of 0 to 135 volts with maxi- 
mum of 3 amp, and includes the 115-volt constant-potential 
terminals supplied direct from the input circuit. Direct- cur- 
rent output is 0 to 10 amp with a maximum of 3 volts. Dimen- 
sions: 21% x 15 x 14 in. Arthur E. Booth Co., 307 East Third 
St., Los Angeles 13. 


DISTORTION AND NOISE METER 


Distortion and noise analyzer (Type YDA-1) provides a 
research and developmental study instrument combining 
four basic functions: (1) To measure percentage distortion 
down to 0.1 per cent; (2) measure the hum or noise present 
on an audio signal; (3) act as a high sensitivity vacuum tube 


voltmeter; and (4) function as a frequency meter over the 
range of 50-15,000 cycles. Distortion ranges of 1, 3, 10, 30, and 
100 per cent full scale are provided. Accuracy is stated as 5 
per cent of full scale, plus 0.1 per cent. 

Noise range is from 2 to —80 db (referred to 1 milliwatt 
on 600 ohms). Noise frequency band width is 30 to 30,000 cps 
on 600 ohms balanced input, and 30 to 75,000 cps on 100,000 
ohms unbalanced input. Accuracy, 5 per cent of full scale. 
Same decibel range applies when instrument is used as a 
vacuum tube voltmeter, corresponding to input between 1 
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volt and 80 microvolts. Accuracy and band width are same as 
for noise measurements. 

Instrument contains a 4-in, illuminated scale and can be 
mounted, without case, in any standard 19-in. rack. With 
case, it is 21 x 10% x 15 in. in dimension. Weight, approxi- 
mately 45 lb. Operates on standard 105-125-volts, 50/60 cycle 
power supply. General Electric Co., Specialty Div., Elec- 
tronics Park, Syracuse, N. Y. 


RETRACTILE TEST LEADS 


Retractile test leads for various types of laboratory test 
equipment are available in standard red and black colors and 
in 48-in. retracted lengths which will extend to 20 ft. The 
48-in. length may be cut into any desired length. The ratio is 
1 ft. of retracted cord to 5 ft. extended. Manufacturers state 


that any type of test lead terminals may be applied to these 
cords, and their use eliminates danger and inconvenience of 
tangling wires in laboratories and other locations. Koiled 
Kords, Inc., 1565 Dixwell Ave., New Haven 14, Conn. 


TELEVISION TEST GENERATOR 


Electronic generator (RCA Grating Generator Type 
WA-3A) produces a lattice- or grating-like pattern of hori- 
zontal and vertical bars on a kinescope screen to help in 
determining the correct linearity alignment of deflection cir- 
cuits for television picture tubes and television camera pick- 
up tubes, and finds application in various television test 
work. The horizontal bars are used for checking vertical 
alignment; the vertical bars for checking horizontal align- 
ment. Separate controls are provided for independent opera- 
tion of the horizontal, vertical, and blanking signal circuits. 


The number of bars is adjustable for convenient spacing on 
different screens. Polarity of the blanking signal can be 
changed to permit use of the generator in any video system. 

Equal spacing between bars indicates perfect linearity. 
Crowding or spreading of the bars signifies improper align- 
ment. Curvature of the bars reveals the effect of stray mag- 
netic fields. By observing the grating pattern on a kinescope, 
it is possible to adjust the scanning velocity to produce 
uniform distribution of picture detail. Even small degrees 
of non-linearity are said to be detectable, permitting adjust- 
ments for clear reproduction of very fine details. Radio Corp- 
oration of America, RCA Victor Div., Test & Measuring 
Equipment Section, Camden, N. J. 
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COMPANY BRIEFS 





The Phosphor Bronze Corp., Philadelphia, has purchased The 
Phosphor Bronze Smelting Co., also Philadelphia. The officers of 
the former company are headed by F. S. Jerome as chairman of the 
board and A. C. Wheeler as president. 


The Small Lot Stamping Co. has been established at 1025 W. 
Blancke St., Linden, N. J., to produce custom-made metal stamp- 
ings in small lots. 


Expansion plans of the U. S. Electrical Motors, Inc., call for 
doubling the size of its Atlantic plant at Milford, Conn. The 
original plant was constructed in 1939. With the completion of the 
expansion program, U. S. Motors will manufacture motors used 
east of the Mississippi River in the Milford plant. Its Pacific plant 
is at Los Angeles, Cal. 


Consolidation of the manufacturing activities of the Interna- 
tional Telephone and Telegraph Corp. has been effected through 
the acquisition of International Standard Electric Corp., New York 
City, by Federal Telephone and Radio Corp., Clifton, N. J. Both 
companies are I. T. & T. subsidiaries. Through this move Federal 
will control the major manufacturing subsidiaries of the ITT 
system throughout the world, including more than 30 plants in 24 
different countries and will have a total capitalization of approxi- 
mately $100,000,000. Fred T. Caldwell, president of International 
Standard Electric and vice-president and director of I. T. & T., 
has been elected president of Federal. Rear Admiral Ellery W. 
Stone, USNR, a vice-president of I. T. & T., has been elected 
executive vice-president of Federal. 


Reorganization plans for the Allied Control Co., Inc., New York 
City, have been confirmed by the United States Federal Court in 
Chicago recently. The new board of directors includes Paul E. 
Fenton, vice-president of Scovill Manufacturing Co.; Huntington 
B. Henry, president of Ames, Emerich & Co., Inc.; Duncan Mac- 
Kenzie, consulting engineer; Coburn Musser, president of the 
Eberhard Faber Pencil Co.; and C. L. Von Egloffstein, engineer. 
Mr. Von Egloffstein has been elected president. 


The National Electric Products Corp., Pittsburgh, has pur- 
chased the Torrance, Cal., plant of Joshua Hendy Iron Works. 
Following the removal of Hendy machinery, National Electric 
will equip this plant to manufacture flexible electrical conduit, 
tubing and electrical fittings. Production is expected to start in 
September of this year. 


General Electric Co.’s new plastics molding plant at Decatur, 
Ill., has already begun active production. This plant represents 
General Electric’s sixth plastics plant. A third of the approxi- 
mately 130 hydraulic presses scheduled to be placed in operation 
have been installed. 


Dow Corning Corp., Midland, Mich., has opened a new branch 
office in Dallas, Tex. Max H. Leavenworth has been named head 
of this branch. The opening of the Dallas office coincides with the 
fifth anniversary of the founding of the company. 


The Small and Medium Motor Divisions of the General Electric 
o., Schenectady, N. Y., have been organized by W. H. Henry, 
manager of the divisions, into six major divisions — Administra- 
tive, General Sales, Product Sales, Product Engineering, Product 
Manufacturing and Accounting. D. E. Moorhead was named 
assistant to the manager of the divisions, assigned to engineering 
and manufacturing work. O. F. Vea was appointed assistant to 
the manager of the divisions, assigned to sales work. 


The Allen-Bradley Co., Milwaukee, Wis., has moved into new 
and larger quarters at 11100 East Warren Ave., Detroit. J. D. 
Petersen is district manager. 


Fifty-eight employees of the General Electric Co. and its manu- 
facturing affiliates, who performed work of outstanding merit 
during the years 1946 and 1947, recently received Charles A. Coffin 
awards for their accomplishments. The award is named for the 
first president and one of the founders of the General Electric Co., 
and carries a certificate and a cash honorarium. In the current 
awards, the company divided $14,500, or $250 per person, among 
those cited. 


The B. F. Goodrich Chemical Co., Cleveland, will construct a 
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new $3,000,000 general chemical plant in Avon Lake, Ohio. The 
chemical products to be made in the new plant will supplement the 
company’s present polyvinyl chloride resin, American rubber and 
organic chemical products. 


Monsanto Chemical Co. has announced the completion of an 
expansion program for the manufacture of phenolic resins and 
molding powder. The expansion involves additional facilities for 
the compounding of the plastic materials as well as facilities for 
the production of raw materials used in the manufacture of the 
resins. New resin and molding powder production units have 
already been constructed at Springfield, Mass. A wood flour plant 
and a formaldehyde plant at Springfield and a phenol unit at St 
Louis, Mo., complete the program. 





ASSOCIATIONS AND SOCIETIES 





McGraw Award to Shreve 


The James H. McGraw 
Award Manufacturers Medal 
for 1947 has been made to Earl 
O. Shreve, vice-president of the 
General Electric Co. and presi- 
dent of the United States Cham- 
ber of Commerce. Presentation 
of the award to Mr. Shreve 
took place on March 17 during 
the Winter Convention of the 
National Electrical Manufac- 
turers Association. 

Mr. Shreve received the 
award “in recognition of his 
contribution to the electrical 
manufacturing industry’s wel- 
fare and progress through un- 
selfish and vigorous personal 
effort in resolving conflicts of 
divided interests into common industry objectives, and his leader- 
ship and inspiration in directing his industry toward broad and 
industry-wide goals.” 

The panel of judges who recommended Mr, Shreve for this 
honor consists of F. C. Jones, The Okonite Co., Passaic, N. J.; 
Leonard Kebler, Ward Leonard Electric Co., Mt. Vernon, N. Y.; 
D. Hayes Murphy, The Wiremold Co., Hartford, Conn.; George 
C. Thomas, Jr., The Thomas and Betts Co., Inc., Elizabeth, N. J.; 
W. T. Stuart, editor, Electrical Constructions and Maintenance, 
New York. 





Earl O. Shreve 


NEMA Insulating Varnish Section Organized 


An Electrical Insulating Varnish Section has been organized by 
the National Electrical Manufacturers Association headed by John 
W. Apgar, sales manager, Coatings Division, Irvington Varnish 
& Insulator Co., Irvington, N. J., as chairman. Proposed scope of 
the new section includes development of standards for electrical 
insulating varnishes, collection of statistical data, study of raw 
materials, cooperation with government agencies, and develop- 
ment of other information of interest to users of insulating 
varnishes. ‘ 

Chairman of the section’s technical committee is F. L. George, 
vice-president of The P. D. George Co., St. Louis, Mo. Other com- 
panies represented in the section are The Acme Wire Co., New 
Haven, Conn.; General Electric Co.; Schenectady Varnish Co., 
Inc., Schenectady, N. Y., and Westinghouse Electric Corp. 


Machine Tool Forum Program Set 


The two-day sessions of the 1948 Westinghouse Machine Tool 
Electrification Forum, to be held April 22 and 23 in Buffalo, N. Y., 
will be led off by a paper on “Electronic Lathe Controls,” by 
Kermit Kuch, Monarch Machine Tool Company, Sydney, Ohio. 
Other papers scheduled for the opening meeting include: “Appli- 
cation of Instruments to Machine Tools,” by R. J. Teetsell, instru- 
ment specialist, Westinghouse Electric Corp., Pittsburgh, Pa., and 
“A Recent Development in Automatic Lathe Control,” by E. P. 
Bullard III, Bullard Company, Bridgeport, Conn. Also high- 
lighting the first day’s session will be a “Report of the National 
Machine Tool Builders’ Association Electrical Committee,” to be 
presented by W. B. Wigdon, electrical engineer, Cincinnati Planer 
Company, Cincinnati, Ohio, who is chairman of this committee. 

The second day’s sessions will include among other papers, one 
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on “Electronic Motor Control,” by G. A. Caldwell, manager of 
engineering, Westinghouse Control Division, while L. W. Herch- 
enroeder, engineer, Westinghouse Industry Engineering Depart- 
ment, will discuss “Selecting D-C Power Sources for Machine 
Tools. Tell Berna, general manager, National Machine Tool 
Builders’ Association, Cleveland, Ohio, will bring the formal dis- 
cussion portion of the forum to a close with his “Report on the 
Machine Tool Industry.” 

The second day’s afternoon session will start off with a tour 
through the Westinghouse Buffalo plant that will include: Experi- 
mental Laboratory; New Control Assemblies; Motor Assembly; 
and Copper Wire Drawing. The first day’s session will be held at 
the Hotel Statler; the second day’s in the auditorium of the West- 
inghouse Buffalo plant. 


White Heads National Electronics Conference 


The National Electronics Conference, Inc., has selected W. C. 
White of General Electric Co., Schenectady, N. Y., as chairman 
of the board of directors for the current year. The 1948 meeting 
will be held at the Edgewater Beach Hotel, Chicago, November 4 
to 6, with a program of some 50 technical papers covering a wide 
range of electronic subjects scheduled. Exhibits of manufacturers’ 
new electronic equipment are also being planned. 


Standards Engineers Organize 


Representing at present some 14 industrial firms and profes- 
sional or trade organizations, a new engineering group, the Stan- 
dards Engineers Society, was formally organized at a recent meet- 
ing in New York City. The society is open to standards engineers 
and others interested in standardization work, It is announced 
that it is not to be concerned with creating new standards but will 
study the philosophy and mechanics of standardization work. 

Temporary president of the society is Stanley Zwerling of the 
Army-Navy Electronic and Electrical Standards Agency, Fort 
Monmouth, N. J. H. R. Terhune of the RCA Victor Division, 
Radio Corp. of America, Camden, N. J., is temporary secretary- 
treasurer. 

At the opening meeting, L. D. Price, manager of the engineer- 
ing department of NEMA, discussed the relationship between 
national, industry and company standards. 


Cold Cathode Test Program 


Test program on cold cathode fluorescent lamps sponsored by 
the Fluorescent Lighting Association, New York City, is now under 
way according to an association announcement. Tests are being 
conducted at the Electrical Testing Laboratories in New York and 
the program is said to provide the first standard comparative 
measurements from an independent source in the cold cathode 
field. Three types of measurements are being made: (1) Initial 
light output (total lamp lumens after 100 hours’ operation), (2) 
color classifications (trichromatic coefhicients), (3) life span tests 
(the above measurements at 100, 2500, 5000, 7500 and 10,000 
hours). 

Specific data on any one company’s products will be confidential, 
but it is expected that overall results would be made public. The 
Fluorescent Lighting Association is acting as the coordinating 
agency in this program. 

The association has also announced that its previously post- 
poned exhibition will be held at the Grand Central Palace, New 
York, July 6 to 10. 


AWS Annual Meeting in October 


Annual meeting of the American Welding Society will be held 
during October 24 to 29 at the Bellevue-Stratford Hotel in Phila- 
delphia. The meeting will be held during the same week as the 
National Metal Congress and Exposition. 


ASA Elects W.R. G. Baker 


The American Standards Association announces the election of 
Dr. W. R. G. Baker, director, Electronics Park, General Electric 
Co., Syracuse, N. Y., as a vice-chairman of the Electrical Standards 
Committee. Dr. Baker will represent the Radio Manufacturers 
Association on this committee and his election is intended to give 
the electronics and radio manufacturers greater representation in 
the national standardization work. 

New members of the executive committee with their company 
connections and group affiliations are as follows: L. F. Adams, 
General Electric Co. (National Electrical Manufacturers Associa- 
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tion); P. H. Chase, chief engineer, Philadelphia Electric Co. 
(ASA Electric Light and Power Group); L. G. Cumming, tech- 
nical secretary, Institute of Radio Engineers; J. J. Pilliod, assis- 
tant chief engineer, American Telephone and Telegraph Co. 
(American Institute of Electrical Engineers) ; Col. L. J. Tatom, 
commanding officer, Army Electronic Standards Agency; C. R. 
Welborn, executive vice-president, Underwriters’ Laboratories 
(Fire Protection Group). 

Charles Rufus Harte of the Connecticut Co., New Haven, Conn., 
was re-elected chairman of the committee, and Sidney Withington, 
chief electrical engineer, New York, New Haven & Hartford Rail- 
road Co., was re-elected vice-chairman representing the power 
group. 


ASTM Annual Meeting in Detroit 


Some 20 separate technical sessions are scheduled for the 1948 
Annual Meeting of the American Society for Testing Materials 
to be held in Detroit during the week beginning June 21. More 
than 300 meetings of the ASTM technical committees are also on 
the agenda. Feature of the annual meeting will be the 1948 Edgar 
Marburg Lecture to be delivered by Dr. Paul Aebersold, chief of 
the Isotopes Division, Atomic Energy Commission, Oak Ridge, 
Tenn. He is expected to discuss the industrial applications of these 
materials. 

Concurrently with the meeting the ASTM 8th Exhibit of Test- 
ing Apparatus and Related Equipment will be in progress at the 
Book-Cadillac, Detroit. 


SPE Mexico City Group Formed 


Increasing importance of plastics in Mexico is indicated by the 
formation of a section of the Society of Plastics Engineers in Mex- 
ico City. Thomas E. Orr, recently retired president of the society, 
addressed the newly formed group. 


Fan Manufacturers Elect 


The National Association of Fan Manufacturers at its 31st 
annual meeting held at Buffalo, N. Y., elected the following ofh- 
cers for the ensuing year: R. A. Wasson, vice-president and gen- 
eral manager of Clarage Fan Co., Kalamazoo, Mich., as president, 
and T. J. Flanagan, president of Garden City Fan Co., Chicago, 
as vice-president. 


Calendar of Meetings 


April 5-8 — Fourth Annual Conference and Exhibition, 
National Association of Corrosion Engineers, Jefferson 
Hotel, St. Louis, Mo. 


April 5-8—Silver Anniversary Exposition and Convention 
of the Oil Burning and Allied Industries, Oil-Heat Institute 
of America, Coliseum, Chicago. 

April 14-17—Semiannual Convention, The Electrochemi- 
cal Society, Inc., Deshler-Wallick Hotel, Columbus, Ohio. 
April 15-16—Fourth Annual Spring Meeting and Exhibit, 
Metal Powder Association, Drake Hotel, Chicago. 

April 22-23 — 1948 Machine Tool Forum, sponsored by 
Westinghouse Electric Corp., Hotel Statler, Buffalo, N. Y. 
April 26-30—17th Annual Packaging Exposition, sponsored 
by the American Management Association, Public Auditor- 
ium, Cleveland. 


April 28-30 — North Eastern District Meeting, American 
Institute of Electrical Engineers, New Haven, Conn. 
May 3-5—18th Annual Meeting, Industrial Furnace Manu- 


facturers Association, Inc., The Homestead, Hot Springs, 
Va. 


May 11-14—Radio Parts & Electronic Equipment Confer- 
ence and Show, Stevens Hotel, Chicago. 

May 20-21—Annual Meeting, The Society of the Plastics 
Industry, Ambassador Hotel, Atlantic City, N. J. 

May 22-25 — Three-Day Meeting, Packaging Machinery 
Manufacturers Institute, The Homestead, Hot Springs, Va. 
May 30-June 2—35th Spring Meeting, The American So- 
ciety of Refrigerating Engineers, Swampscott, Mass. 


May 30-June 4—Semiannual Meeting, American Society of 
Mechanical Engineers, Milwaukee, Wis. 


































































































































































































































































































































































MEW in 
INDUSTRY 


Air King Products Co., Inc., Brooklyn, N. Y., has promoted 
Leopold M. Kay from chief engineer to vice-president in charge of 
engineering. Prior to joining Air King two years ago, he was 
research engineer for the Raytheon Manufacturing Co. 


T. R. Wieseman, formerly chief executive engineer of The Louis 
Allis Co., Milwaukee, Wis., has been appointed vice-president in 
charge of engineering. James H. Daganhardt, formerly chief 
supervisory engineer, becomes chief engineer, and John J. Kirkish, 
formerly connected with design engineering work, now becomes 
chief of electrical design. These engineering appointments are 
part of general expansion plans of the company. Both Mr. Wiese- 
man and Mr. Daganhardt have been with the company for the 
past 22 years. Mr. Kirkish has been with Allis 11 years. 


T. R. Wieseman C. W. LaPierre 


C. W. LaPierre, vice-president in charge of engineering of 
American Machine and Foundry Co., New York City, has been 
elected a director of both American Machine and Foundry Co. and 
its affiliate, the International Cigar Machinery Co. 


Dr. K. C. Black has joined the staff of Air Associates, Inc., 
Teterboro, N. J., as chief radio engineer. In this position, Dr. 
Black will act under the direction of General Barney M. Giles 
(retired) who is vice-president and director of engineering. Air 
Associates has announced that it has undertaken a number of 
government-sponsored development projects in the electronic field. 


Dr. K. C. Black 


Dr. Ragnar Holm 


Dr. Ragnar Holm and his wife, Dr. Else Holm, have been ap- 
pointed to the engineering staff of Stackpole Carbon Co., St. 
Marys, Pa., as consultants. Dr. Ragnar Holm is well known inter- 
nationally for his work.in electric contacts. The Drs. Holm 
worked until now in Europe. Both will be located at St. Marys 
and will devote themselves largely to electrical contacts and car- 
bon brush developments. ‘ 
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B. H. DeLong, vice-president and technical director of the Re- 
search and Metallurgical Laboratories of The Carpenter Steel 
Co., Reading, Pa., has been awarded the Bradley Stoughton 
plaque, an annual award for outstanding metallurgical work 
made by the Lehigh Valley Section of the American Society for 
Metals. 


Walter A. Coogan, who has served as director of the Interna- 
tional Division, Sylvania Electric Products, Inc. for the past 15 
years, resigned this position to become executive vice-president 
and director as well as principal owner of John C. Dolph Co., 
Newark, N. J. Mr. Coogan is widely known for his work in inter- 
national trade. He is a member of the export committee of the 
Radio Manufacturers Association and has served as chairman 
from 1941 to 1946. Mr. Coogan will supervise a new expansion 
program for Dolph which will include enlarged development and 
research facilities. 


© Bachrach 


Walter A. Coogan Dr. H. B. Osborn, Jr. 


Dr. H. B. Osborn, Jr. has been appointed technical director of 
the Tocco Division of The Ohio Crankshaft Co., Cleveland. Dr. 
Osborn came to Ohio Crankshaft in 1940 as research and develop- 
ment engineer and in 1946 was named sales manager of the Tocco 
Division. 


R. E. Billings has been appointed engineer and H. F. Staley 
superintendent of General Electric Co.’s newly established Water 
Cooler Division at Bowling Green, Ky. 


H. Collin Minton, Jr., has been elected president of the Star 
Porcelain Co. and the Frenchtown Porcelain Co., both Trenton, 
N. J., succeeding Robert W. Ferguson who has retired. Other 
officers remain the same. 


Whipple Jacobs, president of the Belden Manufacturing Co., 
Chicago, has been named chairman of the Electrical Engineering 
and Physics division of the development program campaign of the 
Illinois Institute of Technology. The 1948 goal of the institute’s 
campaign program is $3,000,000. Mr. Jacobs, a trustee of Illinois 
Tech since 1943, is a vice-president of the National Electrical 
Manufacturers Association and a director of the Illinois Manu- 
facturers Association. 


Three engineers have been promoted in the General Electric 
Co.'s receiver division. Donald W. Pugsley, formerly section 
leader for television receivers, has been named designing engineer 
with responsibility for the technical design of television receivers. 
N. F. Shofstall, formerly designing engineer, has been appointed 
assistant division engineer. C. R. Miner is now designing engineer 
for standard and special line radio receivers and radio phono- 
graphs. Mr. Shofstall and Mr. Miner have their offices in Elec- 
tronics Park, Syracuse, N. Y. Mr. Pugsley is located at the Bridge- 
port, Conn., plant. 


E. Richard Walter has been appointed as sales manager of the 
Powdered Metal Products Corp., Franklin Park, Ill. Mr. Walter 
formerly was chief metallurgist of the company and is a member 
of the American Institute of Mining and Metallurgical Engineers, 
the American Society for Metals and the American Chemical 
Society. 


O. M. Swain is now section manager of the universal and d-c 
motor section of Westinghouse Electric Corp., Lima, Ohio. 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
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41. GEAR AND REDUCERS 


Conveniently tab-indexed and_ spiral- 
bound, this 120-page stock gear and reducer 
catalog (No. 48) provides comprehensive 
engineering data, including ratings, ratios, 
formulas, selection charts and detail draw- 
ings. The catalog is profusely illustrated, 
including many application photographs. 
All data relating to a specific type of gear 
or reducer are concentrated in one section, 
thus eliminating unnecessary cross-refer- 
ence. The Ohio Gear Co. 


42. ROUND RHEOSTATS 


Four-page catalog (No. 4) describes con- 
struction details and tabulates ratings of 
several types of vitreous enameled round 
rheostats. Illustrations and dimensional 
drawings are provided. Rex Rheostat Co. 


43. WELDED DESIGN DATA 


Handy six-page folder (No. 458) repro- 
duces the standard welding symbols as 
adopted by the American Welding Society. 
This folder can be easily attached to a 
drafting board or kept on the desk and it 
is intended to facilitate the work of the 
product design engineer specifying welded 
construction. The Lincoln Electric Co. 


44. RELAYS 


Excellent arrangement of technical data 
in full-page tables for each type of relay 
features 20-page catalog (No. 148) cover- 
ing a diversified line of relays, ranging 
from heavy-duty power types to midget 
light-duty types and including many spe- 
cial designs. Also included are electrical 
timing devices. The tabular data include 
ratings, contact arrangements, coil charac- 
teristics and overall dimensions. Facing 
pages provide illustrations, dimensional 
drawings, and additional data. Potter & 
Brumfield Sales Co. 


45. REMOTE CONTROL SYSTEM 


Eight-page engineering bulletin (No. 
711-21) describes a synchro-type remote 
torque control system that provides an elec- 
trical means for manually or automatic- 
ally transforming a very weak motivating 
force into highly accurate remote control 
of a predetermined operation. Schematic 
diagrams, performance graphs and dimen- 
sional drawings are included. Eclipse-Pio- 
neer Div., Bendix Aviation Corp. 


46. SILICONE RUBBER 


Titled “Silastic Facts No. 5,” this 16- 
page bulletin brings up to date technical 
data on all types of Silastic silicone rubber. 
Several new types are described among the 
six pastes and six molding and extruding 
stocks covered. Both property and appli- 
cations data are given. Dow Corning Corp. 
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47. MOTORS 


Four-page condensed catalog and price 
list (No. 5033 E) includes specification data 
on a line of fractional-horsepower and 
integral-horsepower motors. Typical units 
are illustrated. The Brown-Brockmeyer Co. 


48. MULTIPLE ARM RELAYS 


Series of multiple arm relays is described 
in a four-page bulletin (No. 50). Photo- 
graphs of standard types, tables of ratings, 
and summary of design advantages are 
given. Signal Engineering & Mfg. Co. 


49. NICKEL DATA 


Manufacturers announce Vol. 1, No. 1 of 
“Nickel Topics,” a bulletin designed to con- 
tain news on applications of nickel alloys 
and data on new alloy developments. The 
Internationa! Nickel Co., Inc. 
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50. LIGHT METAL FABRICATING 


Twenty-page profusely illustrated bro- 
chure, “Points to Check in Selecting a 
Sheet Metal Fabricator Specializing in 
Light, Modern Metals,” describes design- 
ing, toolmaking and manufacturing facili- 
ties of the sponsoring company. Colgate 
Manufacturing Corp. 


51. THERMOSTATS 


Technical leaflet B-3938 describes a 
storage-type domestic water-heater ther- 
mostat; leaflet B-3939, three types of 
general purpose thermostats; while leaflet 
B-3954 describes engineering design ser- 
vice made available by the manufacturers 
to aid product makers in their heat control 
problems. Westinghouse Electric Corp. 
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52. SOLDERLESS CONNECTORS 


Illustrated 24-page catalog (No. 5LC) 
covers a line of solderless terminal lugs; 
parallel, straight, and clamp connectors, 
T-taps and related products. A four-page 
bulletin (No. 8-DF) describing a line of 
solderless terminal folding double-cupped 
washer lugs is added. Krueger & Hudepohl. 


53. MEDIUM-POWER RELAY 


Technical data sheet provides mounting 
diagrams, d-c and a-c data and application 
information on relays (Type PO) avail- 
able in various contact arrangements. 
Allied Control Co., Inc. 


54. FLEXIBLE COUPLINGS 


Twenty-four-page illustrated booklet, 
“Relief from Bearing Wear Grief,” con- 
tains an interesting and graphic explana- 
tion of the functions of flexible couplings 
in power transmission systems, and de- 
scribes the manufacturer’s specially de- 
signed flexible coupling. American Flexi- 
ble Coupling Co. 


55. FLUORESCENT LAMP BALLASTS 


An extensive line of fluorescent lamp 
ballasts and associated components is 
described in a 28-page illustrated catalog 
GEA-4950. Rating tables, dimensional 
drawings, schematic diagrams, structural 
details, manufacturing controls, etc. are 
covered in detail. General Electric Co. 
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56. WIRING DEVICES 


Loose-leaf 112-page general catalog 
(No. 28) provides illustrations and specifi- 
cation data on items such as wire con- 
nectors, receptacles, wire motor plugs, 
appliance switches, and many related pro- 
ducts. Harvey Hubbell, Inc. 


57. CONNECTING DEVICES 


Feature of 32-page catalog of electrical 
connecting devices (No. 16) is the use of 
large illustrations of each product, plus 
diagrams, dimensional drawings and con- 
veniently tabulated specification data. 
Terminal strips, plugs, sockets, fanning 
strips, terminal panels, etc. are covered. 
Howard B. Jones Div., Cinch Manufactur- 
ing Co. 


58. BALL BEARING PILLOW BLOCKS 


Vibration-insulated pillow blocks for 
light-duty applications are illustrated and 
described in a four-page folder. Sectional 
views and specification charts are pro- 
vided. Ahlberg Bearing Co. 


59. METAL HOUSINGS 


Twenty-four page catalog (No. 48) con- 
tains a detailed description of cabinet 
racks, chassis, panels and other types of 
enclosures for radio and electronic equip- 
ment. Standard units are_ illustrated. 
Dimensional data and structural details 
are provided. Par-Metal Products Corp. 
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60. THERMOCOUPLE WIRE 


Insulated and bare thermocouple wire 
for high-accuracy application is described 
in an eight-page technical bulletin (GEA- 
4881). Selection, application and perform- 
ance data are given. Companion 24-page 
bulletin (GET-1415), “Tables of Thermo- 
couple Characteristics,” gives output char- 
acteristics of the common thermocouple- 
wire materials. General Electric Co. 


61. RESISTANCE ALLOYS 


Reprint of the well known “Resistance 
Handbook” originally issued in 1940 con 
tains a wealth of engineering data on 
electrical resistance and special alloys in 
round wire, flat wire and ribbon form. In 
loose-leaf, flexible-cover binding, and care 
fully indexed, this 124-page catalog is a 
useful addition to the design engineer's 
library. Wilber B. Driver Co. 


62. BALL BEARINGS 


Twelfth year of publication of the 
“Hoover Sphere,” house organ of the well- 
known ball and bearing manufacturers, 
inaugurates an interesting series distin- 
guished by special illustrations and stories 
on the historical development of metal 
lurgy and power, plus a series of spreads 
on the company’s products, photographs of 
applications, and other features. The Hoo- 
ver Ball and Bearing Co. 


63. SELENIUM RECTIFIERS 


Five-page bulletin contains ratings, 
dimensional data, and application infor- 
mation on selected types of selenium recti- 
fiers. Included is a data sheet on miniature- 
type rectifiers for radio sets, relays, etc. 
Radio Receptor Co., Inc. 


64. FABRICATED PLASTICS 


Two-page spread with  thumb-nail 
sketches illustrating diverse custom-fabri- 
cated plastic parts is feature of a 12-page 
bulletin “27 Ways to Use Fabricated Plas- 
tics.” Some particularly effective use of 
fabricated acrylic parts is shown in vend- 
ing machines, food processing machines, 
relay covers, etc. The Fabri-Form Co. 


65. INDUSTRIAL ADHESIVES 


Twenty-eight-page brochure includes tab- 
ulation of the basic characteristics and 
fields of applications of some 26 selected 
industrial adhesives out of more than 1000 
types made by the manufacturers, A diver- 
sified selection of case-histories is shown 
in large illustrations. Minnesota Mining & 
Mfg. Co., St. Paul, Minn, 


66. CHAIN-TYPE FLEXIBLE 
COUPLINGS 


Flexible couplings of the roller chain 
type are described in eight-page technical 
bulletin (No. 48-6). Design details, appli- 
cation and selection data are given. Mis- 
alignment diagrams, exploded and _ cut- 
away views of standard types, and 
application photographs are _ included. 
Baldwin-Duckworth Div. of Chain Belt 
Co. 


67. LUBRICATING DEVICES 


Two-color 24 x 36 in. wall chart contains 
142 reproductions of an extensive line of 
oilers, oil and grease seals and other lub- 
ricating devices for industrial equipment. 
Most of the products are shown in actual 
size. Gits Brothers Manufacturing 








Properties and Applications of 
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ing solidification. Inserts should be knurled, grooved, or 
keyed so as to provide good mechanical retention under 
service conditions. Large inserts may be slotted where 
contraction stresses must be held to a minimum. 


Surface Finishes 


Perhaps no other commonly used metal offers as broad 
a range of surface finishes as aluminum®. For many pur- 
poses, no special surface treatment is needed, as the metal 
has an attractive appearance which suffers little change 
under a wide variety of service conditions. Where the 
plain aluminum surface does not provide the desired 
qualities a large number of easily applied finishes is 
available, ranging from the purely utilitarian to the high- 
ly decorative. They are applied by mechanical, chemical, 
or electrochemical means, depending on the required sur- 
face characteristics and the desired appearance. 

Mechanical finishes, such as polishing, buffing, or 
brushing, produce attractive surfaces which meet all the 
requirements of many applications. Sandblasting pro- 
vides an excellent means of cleaning aluminum castings, 
at the same time imparting a uniform matte surface of 
pleasing appearance. Sand of various sizes, dust, steel 
grit, or shot may be used, depending on the desired effect. 
All these mechanical finishes may serve as either the final 
surface finishes themselves or as bases for additional 
finishes. 

Surface effects not possible by mechanical means may 
be produced chemically, usually at lower cost. Frosted 
surfaces and Alrok finishes (developed and patented by 
the Aluminum Company of America) are commonly ap- 
plied to small castings. They are resistant to corrosion, 
but not particularly resistant to abrasion. 

Oxide coatings applied to aluminum surfaces by ano- 
dic treatment are perhaps the most versatile of all the 
various finishes available. The method involves treating 
the parts in an electrolyte with the parts connected to the 
anode of the electric supply circuit instead of the cathode 
as in electroplating. As a result, aluminum oxide is 
formed on the surface of the aluminum. These coatings 
have a hard, smooth surface and are resistant to atmos- 
pheric corrosion, wear and chemical attack. They may be 
impregnated with a variety of dyes or pigments to pro- 
duce a variety of colors, or with corrosion inhibitors such 
as the chromates to increase the resistance to corrosion. 

Unlike other metals, aluminum seldom is electroplated 
for protection ; but it is often plated to produce an attrac- 
tive finish or one having higher resistance to wear. 
Chromium, nickel, copper, brass, silver, gold, and oxi- 
dized modifications of these elements all may be applied 
to aluminum. The most common plated finish comprises 
successive deposits of copper, nickel, and chromium over 
a zinc base. Brass, iron, silver, or chromium may also be 
applied over the zinc coating. 

Paint, lacquer, or enamel sometimes provides the most 
economical means of obtaining the required decorative 
or protective effect. When paint is used only for decora- 
tion, little surface preparation is required, simple clean- 
ing with a solvent usually being sufficient. When used for 
protection, however, greater precautions must be ob- 
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served in preparing the surface. Selection of the proper 
primer is one of the most important steps, zinc chromate 
providing excellent corrosion-inhibitive properties. Once 
the surface has been primed, almost any durable exterior 
paint, enamel, or lacquer may be applied by brushing, 
spraying, or dipping. Both the chemical and anodic oxide 
finishes form excellent bases for paint. 

To discuss all the applications of aluminum castings in 
electrical and electrically driven products would be far 
beyond the scope of this article. Therefore, this discus- 
sion will be limited to typical examples where aluminum 
castings have been applied advantageously in various 
classes of electrically operated products. 

Because of their relatively high electrical conductivity, 
aluminum castings may readily be used for current-carry- 
ing parts. Thus we find them used for parts of relays and 
circuit breakers where light weight also is important. 
They are used also in current-carrying parts of spot- 
welding machines, such as the long arms which hold the 
electrodes. 

Aluminum rotor bars in induction motors have been 
used for many years. More recently the rotor bars, col- 
lector rings, and cooling fans have been cast in one piece. 
Pressure casting, centrifugal casting and die casting 
methods have been employed. 

For current-carrying parts, closely controlled com- 
positions of essentially pure aluminum are used where 
maximum conductivity is necessary. When slightly lower 
conductivity is permissible, the addition of 1.5 per cent 
silicon materially improves the casting characteristics. 
Where low conductivity is required, an alloy such as 
Alcoa A254, containing 6 per cent magnesium, 1.5 per 
cent manganese, and 1.5 per cent nickel may be used. 

Aluminum wire, cable, and bus bar are being used 
more extensively than ever before. Cast aluminum fit- 
tings and connectors are being produced for these con- 
ductors. Aluminum conduit also has come into more 
extensive use recently, and cast fittings, outlet and switch 
boxes, and other accessories are being made for this. 

Die-cast aluminum meter cases are being produced in 
large numbers. An alloy such as S5 having excellent cast- 
ing characteristics is used because of the intricacy of the 
design. Where higher resistance to corrosion is required, 


Wright’s Automatic Machinery Co. 
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Mechanism on May-Plex wrapping machine. Handwheel, 
brackets, levers and frame castings painted white are alumi- 
num castings. 
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alloy SG3 is more suitable. 

' Because aluminum is non-magnetic, it is often used for 
shielding purposes in electrical equipment. An interest- 
ing wartime application was cast aluminum cases for 
radar and other electronic equipment. As a result of this 
successful application, some radio manufacturers are now 
building sets with cast aluminum chassis. 

» One of the most diversified fields of application for 
aluminum is that of household electrical appliances where 
aluminum castings are found as major component parts 
of vacuum cleaners, mixers, washing machines, sewing 
machines, refrigerators, electric irons and hotplates, 
ironers, and many others. Light weight, resistance to 
corrosion, and attractive appearance are all important 
factors in these appliances; high thermal conductivity 
also is important in irons and other units where heat dis- 
tribution is involved. A definite consumer preference has 
been noted for washing machines having aluminum agi- 
tators over those with agitators of other materials. One 
prominent manufacturer produces machines having one- 
piece cast aluminum tubs. Alloys such as Sl and CS22 
have the high resistance to corrosion and excellent cast- 
ing properties required for such purposes. 

Electric irons with aluminum sole plates are now being 
manufactured in large quantities. These are produced in 
permanent molds, many with the heating elements cast in 
place. Alloy CS21 is used, which has high hardness as 
cast and which retains this property at elevated tempera- 
ture. These units are light in weight, sturdy, and have 
excellent heating characteristics because of the intimate 
contact between the element and the sole-plate metal. 

Aluminum castings also are being used in a number of 
domestic oil burners. Manufacturers report not only sav- 
ings in cost, as compared with cast iron, but also addi- 
tional advantages. The aluminum castings are much 
smoother, which means less air noise in the fan housing ; 
require less machining and finishing; and are easier to 
handle. 


Machine Tools 


3ecause of its light weight, aluminum is particularly 
useful in machine tools and, in fact, industrial equipment 
in general. In portable drills, grinders, saws, and similar 
hand-held tools aluminum castings have come to be used 
almost universally for the major components. Reduced 
worker fatigue as a result of the lighter weight is the 
principal advantage here. 

Applications in stationary machine tools have broad- 
ened considerably since the war, particularly for acces- 
sories which must be handled both on and off the ma- 
chines. One interesting machine-tool application is turret 
heads for lathes. Other uses include structural parts, 
hand wheels and sheaves, cover plates, dividing heads, 
arbor supports, and various types of enclosures of which 
gear cases are typical. 

Aluminum’s high resistance to corrosion makes it espe- 
cially useful in the design of equipment for the chemical, 
food, and dairy industries. With the exception of strong 
alkalis, few chemicals attack aluminum, and so there are 
few or no corrosion products to contaminate the manu- 
factured products. The products of such corrosion as 
does take place with alloys normally used in such equip- 
ment are colorless, non-toxic and non-staining. High 
thermal conductivity is another property of aluminum 
that assumes importance in processes involving heating. 
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Among successful applications in this field are equip- 
ment for producing rubber, soap, cosmetics, paint and 
varnishes, and organic and inorganic chemicals of many 
types. Because of aluminum’s non-sparking characteris- 
tics, it has found extensive applications in apparatus for 
producing explosives, petroleum products, and other ma- 
terials involving explosive mixtures or volatile con- 
stituents. 

Alloys containing silicon and magnesium, either singly 
or in combination, are best for these uses. Alloys S1, S2, 
S4, S5, G1, SG1, SG2 and SG3 are most widely used, 
the silicon binary alloys having better casting qualities, 
but those containing magnesium possessing somewhat 
higher resistance to corrosion. A binary alloy containing 
2 per cent manganese has high resistance to slightly acid 
solutions, but has limited use because of its difficult cast- 
ing characteristics. 


Textile Applications 


In wet processes of the textile industry, aluminum is 
widely used because of its excellent resistance to cor- 
rosion and non-staining properties. Most of these opera- 
tions involve acid solutions and atmospheres to which 
aluminum is particularly resistant. Some textile opera- 
tions involve alternate moistening, heating, and drying. 

Another important type of textile application is in 
yarn-preparation and weaving machinery. In order to 
boost the production rates, manufacturers have increased 
machine speeds markedly in recent years. There is a 
strong trend away from massive, heavy construction in 
this equipment, and aluminum parts, with their low in- 
ertia, are providing an effective means of combating the 
inefficiency of accelerating heavy moving parts‘. 

Typical applications of aluminum castings in yarn 
preparation machinery include separator blades, ring 
holders, flyer blocks, bobbin holders, and brackets. The 
many moving parts of beaming, warping, sizing, and 
slashing machinery offer a fertile field for aluminum in 
reaching higher speeds and lower maintenance costs. 

In looms and weaving equipment, higher speeds have 
brought aluminum into such parts as lay beams, hand 
rails, swords and tricot and loom-beam heads. Shuttle 
boxes of drop-box looms, hand wheels, brackets, pulleys, 
and filling-stop motions are being made of aluminum 
castings ; heddle frames, reeds, harness mechanisms, and 
pickers are being developed. The non-magnetic and elec- 
trical characteristics natural to aluminum make it a 
strong contender in automatic looms. 

Aluminum foundrymen have in their files hundreds of 
case histories of successful application in every field. 
With the wealth of experience these men have accumu- 
lated over the years, plus the new techniques and im- 
proved facilities they acquired during the difficult war 
years, they are better equipped than ever to assist poten- 
tial users in applying aluminum alloy castings to an 
ever-expanding variety of uses. 

REFERENCES 


1. Tentative Specifications for: (1) Aluminum-Base Alloy Sand Castings—B26- 
46T; (2) Aluminum-Base Alloy Permanent Mold Castings—B108-46T; Alum- 
inum-Base Alloy Die Castings—B85-46T. American Society for Testing Materials, 
1946. 

2. Engineering for Aluminum Alloy Castings. T. R. Gauthier and H. J. Rowe. 
Paper presented at the annual meeting of the American Society of Mechanical Engi- 
neers, December 3, 1947. 

3. Casting Alcoa Alloys. Aluminum Company of America, 1947. 

4. Design Details for Aluminum. Aluminum Company of America, 1944. 

5. Reference Data Bulletin 45PMC on Permanent Mold Aluminum Castings. 
Permold Company, 1945. 

6. Finishes for Alcoa Aluminum, Aluminum Company of America, 1946. 

7. Aluminum Has Many Uses in Textile Equipment. Charles Braglio. Textile 
World, April, 1947. 
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W/PHILLIPS 


PHILLIPS 


RECESSED HEAD SCREWS DRIVER | 
No. 4 J 


have driver sizes engineered in balance 


with ALL screw sizes 


for PRACTICAL PRODUCTION DRIVING 
20% 


take 
PHILLIPS 


Phillips Practical Engineering, based a ALL Th Nc. 3 


on exhaustive tests of actual driver iS fF a W S 7 ' S i 


requirements on the assembly job, 
proved 4 sizes of recesses and drivers U S E D | | 
the fewest possible for dependable 
i aie INDUSTRY— 


efficiency in driving the complete 


range of sizes of cross recessed head 65% 
screws. 0 


take 
PHILLIPS 


; is ad te for most 
One Driver Size is adequate for mo DRIVER 


jobs, however, because the great 
majority of production assemblies No. 2 
use screws in the Phillips No. 2 re- 


cess and driver size range. 


About 25% of Screws used in pro- 

duction assemblies are bigger than ] 

those in the popular No. 2 size range. 0 % 
20% have Phillips No. 3 size recess, take 
and the proper balance essential to i] PHILLIPS 


efficient driving is provided by the p | DRIVER 
Philline J I 7e iv 3 
Phillips No. 3 size driver. F No. 1 


For the Few Heavy Duty screws used, 
(5%), you need a driver and recess 
size balanced to obtain the required 
torque and fastening security, — 
Phillips No. 4. Using a driver suited 
to smaller screws is like using a tack 
hammer on a railroad spike. 


For Small Size Screws, you want a 
small driver (No. 1) in proper bal- 
ance to prevent overdriving, strip- 
ping threads, or straining screw 
head. You wouldn’t use a driver big 
enough to drive a 4” diameter 
screw, any more than you'd use a 


sledge hammer to drive a tack. DRIVERS AND BITS SHOWN HALF SIZE — RECESSES ACTUAL SIZE 


Tue Patties Driver ann ScREW are in to weaken the screw, or underdriving to 
Phillips Screws not only promise, but perfect balance, whatever the size. Less lessen assembly strength. 
deliver all the advantages of cross than 4 recess and driver sizes would have By varying the length and diameter, the 
Ask for meant weakened heads in some screw same balance is assured in bits for hand 


recesse head screws. ¢ a ee 
sizes — would have encouraged overdriving brace, spiral, and power driving. 


Phillips when you order. 


we a cae =< 


1800 Industrial Trust Bidg., Providence, R. I. 
Wood Screws » Machine Screws - Self-tapping Screws + Stove Bolts 
Send me the new booklet—‘‘How to Select Recessed 


Head Screws for Practical Production Driving”’. ‘ UCL LE 
Bs eae ee 
4 POUL age Phas 


Tet el 
uae a ae Oe NG ee) mm PRPS 
Company Pe aCe RY a + ren ytd 
ee a et t 
Address 1 Lamson & Sessions C Pawtucket 
NCO ne 
National Lock 
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FOR TROUBLE-FREE WIRE PERFORMANCE 
125 Permanently Insulated ROCKBESTOS Wires, Cables and Cords 


From the three basic designs illustrated Rockbestos has 
developed a complete line of 125 failure resisting wires, 
‘ables and cords, a few of which are described. All have 
the same performance guaranteeing characteristics de- 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 AWG solid or stranded copper monel or 


nickel conductors insulated with .030" or .040" of impreg- 
nated felted asbestos—or synthetic tape and asbestos. 


Whether you make waffle iron’, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give you 
an asbestos lead wire made to fit the electrical 
and mechanical requirements of your product. 


Os a Cae ees 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 
Size No. 18 AWG to 1,000,000 CM insulated with two walls 
of impregnated asbestos and a high-dielectric varnished 
cambric insert, with a heavy asbestos braid overall. 
Use this apparatus cable for coil connections, 
motor and transformer leads exposed to over- 
loads or high ambient temperatures. It makes 
a permanent installation as it is resistant to 
heat, flame, oil, grease and moisture. 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and 
tmpregnated asbestos insulation and gray, black, white or 
colored flameproof braid. 
Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switch- 
board Wire. It is fireproof and will not dry out 
under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
same fireproof and heatproof characteristics. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT 

FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors in- 
sulated with impregnated felted asbestos and covered with a 
heavy asbestos braid. 
This heavy duty heat-resisting flexible cord is 
ideal for high wattage lighting units, apparatus, 
floodlights, etc., that are used in hot spots or 
develop heat in operation. For moistureresistant 
type specify Rockbestos A.V.C. construction. 


tailed below. 


Write for a catalog or samples. 


Rockbestos Permanent Insulation insures Long-Lived Service 


1 A tough impregnated asbestos braid, resistant to heat, flame, 
moisture, oil, grease, alkalies and corrosive fumes. 

2 Felted asbestos insulation impregnated with heat, flame and 
moisture resistant compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 


3 Lubricated varnished cambric for high dielectric strength and 
added moisture resistance — protected from heat, flame and 
oxidation by felted asbestos walls. 


Impregnated asbestos insulation that withstands heat of over- 
loads and aging and won't become brittle, crack, rot or burn. 


Conductors are perfectly centered 


in helically applied non- 


flowing insulation and will always remain so, 


ROCKBESTOS APPARATUS HEATING CABLE 

No, 19 AWG nickel-chromium resistance wire insulated 
with 040" of impregnated felted asbestos and covered with 
4/64" waterproof lead sheath. 

Manufacturers of photographic developing 
tanks, candy making equipment, soil heating 
cable kits and other devices requiring con- 
trolled distribution of mild heat can use this 
pliable heating cable to advantage. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to six conductors with 
0125", or 025" or (for 115 volt service) .031" of impreg- 
nated felted asbestos insulation and steel armor. 

A multi-conductor control wire for low voltage 
intercommunicating, signal, and temperature 
control systems. Lifetime heatproof, fireproof 
insulation and rugged steel armor give trouble- 
proof circuits. 


bl 
ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 

Protect your motors against heat-induced 
breakdowns with class B windings of Rock- 
bestos Heat-Resisting Magnet Wire. Leads of 
Rockbestos A.V.C. Motor Lead Cable will 
complete the failure-proofing. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 2,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid. 
Other constructions for service voltages to 5000. 

For protection against failure caused by 
conductor-heating overloads and high ambient 
temperatures use this permanently insulated 
heat and flame resistant power cable for the 
internal wiring and power leads of products. 


Ee cenit ie. ee 


ROCKBESTOS FIREWALL HOOKUP WIRE 
Sizes No, 22 to 4 AWG in 1000 volt rating, and No. 12, 14 
and 16 AWG in 3000 volt insulated with high dielectric 
synthetic tape, impregnated felted asbestos and covered with 
color coded lacquered glass braid, 


Originally designed to meet the demand of air- 
borne radio equipment manufacturers for a 
flame and heat resistant wire and widely used 
since in ground, marine and mobile communica- 
tions systems, electronic devices and apparatus. 
Operating temperature range 125° C. to minus 
50° C. Ideal for wiring harnesses in compact 
apparatus and small motor, coil, transformer 
and dynamotor leads. Also in twisted pair, 
tripled or cabled multi-conductor constructions. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type AIA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 
wall of felted asbestos, covered with a rugged asbestos braid 
finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator, locomotive 
control panels and equipment exposed to heat, 
fumes and fire hazard. For flexible stranded 
conductor specify Rockbestos All-Asbestos 
Flexible Apparatus Cable. For solid conductor 
specify Rockbestos All-Asbestos Rheostat Wire. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 

(Underwriters’ Type AFPD) 
Sizes No, 10 to 18 AWG stranded plain copper conductors 
tnsulated with impregnated felted asbestos, polarized, twisted 
together and covered with a cotton braid. 
This duplex heat resisting flexible cord is ap- 
proved by the Underwriters’ Laboratories for 
use in fixtures and is recommended for appa- 
ratus leads where moisture resistance is not re- 
quired. Other types also available. 


ROCKBESTOS PRODUCTS CORPORATION 


846 NICOLL ST., NEW HAVEN 4, CONN. 

NEW YORK 
CHICAGO 
LOS ANGELES 


BUFFALO CLEVELAND DETROIT 
PITTSBURGH ST. LOUIS 
OAKLAND, CAL 
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GUARDIAN selected by HOT BEVERAGE VENDORS for 
complete coordination of circuit and design 
at a tough control problem. Automatic beverage vendors 

that dispense hot coffee (black coffee, coffee with sugar only, coffee with 
cream only, or coffee with cream and sugar). A real challenge to electrical 


control. Yet, Guardian equips such vendors from top te bottom for these 
multiple operations: 


SELECTION: A Guardian Interlock 
Relay or Interlocking Switches 
permit one selection, only. 
COIN INSERTION opens solenoid 
valves, actuates 4 Guardian vending 
cycle relay, pours the drink of your 
choice and makes change! 


ANTI-JACKPOT RELAY locks the vend- 
ing cycle, prevents duplicate sales 
from one coin. 

Liquid LEVEL all ingredients is 


of 
maintained by a Guardian Liquid 
Level Control. 


EMPTY ingredients, absence of cup, 

or lack of change stops OF alters the 
vending cycle. 

) A COMPLETE PACKAGE CONTROL com- 


bining most of the above units is avail- 
able ready to plug-in. 


. The Guordian Change Maker 

Guardian leads in supplying ninely percent of the <nown to &i a neises ef 

manufacturers 1 the billion dollar vending machine motor-drivs 

market. Why Guardian by so wide a margin ? This one switches 4: 

source assumes full responsibility for all controls, from 600 Reed qual ce starts 

a single switch to packaged plug-in controls that cut vending cycle and automatic: = d Change Maker 
labor costs, design costs, speed assemblics. Write today- ally mokes ¢ orrect change vardian 3 


GUARDIAN ELECTRIC 


1627 W. WALNUT STREET CHICAGO 12, ILLINOIS 


a compcete Lime OF RELAYS SERVING awentcam (ROUSTRY 
VW AAA ANA UVUVU VU 





PRODUCT IMPROVEMENT THROUGH 
BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


Photo: courtesy Alliance 
Manufacturing Company, 
Alliance, Ohio 


.»-FOR SPRING DEPENDABILITY 


In addition to the many types of electrical contact springs 
for which Bridgeport’s Phosphor Bronze is used, this 
versatile material also gives dependable service to a 
wide range of mechanical parts, as illustrated above. 

Bridgeport’s Phosphor Bronze, improved through 
better processing methods and close quality control, 
withstands thousands of cycles of flexing, because of its 
outstanding resilience and fatigue resistance. Its reliable 
spring action, coupled with excellent resistance to 
corrosion, can contribute to longer service life for 
your equipment. 

Consider Bridgeport Phosphor Bronze for improve- 
ment of your products—relays, switches, variable con- 


densers, and controls as well as in mechanical appli- 

cations such as bellows, lockwashers, springs, etc. 
Contact the nearest Bridgeport office regarding all 

your requirements for brass, bronze, copper, silicon 


bronze, aluminum bronze, nickel silver in strip, rod, 


wire and tubing. 
BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. + Established 1865 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana 


‘ay 
In Canada —Noranda Copper and Brass Limited, Montreal 
BRASS » COPPER + BRONZE + DURONZE + SILICON BRONZE 
ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Red «+ Strip + Wire + Tubing 


Lf, IMPROVED __ 
asthe AAOCZE —A PRODUCT OF 
4 


BRIDGEPORT BRASS 
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Newest addition to the FASCO line is this 
Series R Fractional H.P. Motor. It is a new, 
exclusive package with definite sales advantages 
for you. FASCO experienced engineering and 
production know-how brings you in _ this 
FASCO shaded pole F.H.P. motor new high 
power, available before only in a capacitor or 
split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and 
running torque requires up to 14 H.P. It is a 
real money-saver where continuous operation 
under long hour duty load is demanded. Addi- 
tional advantages beside quiet, economical, 
trouble-free operation and dependable speed 
control are incorporated in this FASCO F.H.P. 
Motor. 


Plus these ASLO-built quality 


features for better performance: 


@ INTEGRAL COOLING FAN 


of new design and large vent 
holes. 


@ TAPELESS COILS, for improved 


heat dissipation. 


@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 


@ LUBRICATED from large felt-filled 
reservoirs with a new oxidation- 
resistant oil. 


@ BEARINGS are precision oil-less, 
self-aligning type. 


WRITE on your company letterhead for com- 
plete information including dimensions, specifi- 
cations and performance data. No obligation. 


F. A. SMITH MANUFACTURING CO., INC. | 
250 DAVIS ST. ¢ ROCHESTER 2, N.Y. | 


SRE 
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Burnishing Small Parts? 
here’s your lubricant! 


To meet the special requirements of your 
burnishing operations, try that scientifically bal- 
anced burnishing compound, Oakite Composition 
No. 3. 

This mildly alkaline, free-flowing bur- 
nishing material is readily soluble in water. No 
need to make up stock solutions. Just add recom- 
mended amounts to your barrel. Rich suds, max- 
imum lubrication, high resistance to acids and free- 
rinsing properties of Oakite Composition No. 3 
assure improved luster . . . better finishes. 

FREE 4-page Oakite Data Sheet #6705 
gives instructions for successful burnishing with 
Oakite Composition No. 3 plus details for cleaning 


“metals before burnishing. Send for your copy NOW. 


COLD ROLLED STRIP STEEL | OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N. ¥. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 


° . . SERVICE 
dustry—in a wide variety of products 


ThomaStrip is used throughout in- 


—because of its versatility, its many design Specialized Industrial Cleaning 


applications and cost-cutting features. 








Available in so many different analyses, 

coatings and special tempers, ThomaStrip 

extends the benefits of steel to mass pro- 
°> 

a>. duction of literally hundreds of house- 

hold, personal, and industrial products. 

Let our engineers show what 


ThomaStrip can do for you. 


ThomaStrip is available in electro-coated zinc, copper, nickel, and 
brass... hot dipped tin and solder... lacquer coated in colors 
‘,.. uncoated precision strip... carbon and alloy specialties. 


+s naainnainanainnnecalio nina aia 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS _ 2500.W. IRVING PK. BLvD, 


CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 


THE THOMAS STEEL CO. - WARREN, OHIO 


COLD ROLLED STRIP STEEL SPECIALISTS 
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each half drives this 


WESTON 
*SENSITROL RELAY 


» 


Provides positive control at levels as low ms = 0S 


as ¥, microampere. Operates direct from MICROAMPERES 
photocells, thermocouples, resistance : seuctESTON 
up to 10 watts at 120 volts. : 


It will pay you to submit your relay problems to tion consult our representatives, or write ... Weston 
WESTON. The WESTON line includes sensitive Electrical Instrument Corporation, 582 Frelinghuy- 
relays of many types, including the “high sensitivity sen Avenue,.Newark 5, New Jersey. 

—high contact capacity ” Model 705. Time delay and *SENSITROL—A registered trade-mark designating the con- 
power relays designed to operate from sensitive re- tact-making instruments and relays manufactured exclusively 
lay contacts also available. For engineering coopera- by the Weston Electrical Instrument Corporation. 


WESTON CAshimenit 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
WEW ORLEANS - NEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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TH OW CAN MAGNET WIRE, even Silotex*, with- 
stand continuous operation at extreme 
high temperatures P 


The answer is in war-developed silicones, 
now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex— 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a140° rise 


trom mine te — 


in temperature over an ambient 40° C! 


Even at operating temperatures around 
180° C, here’s what Silotex offers: Greater life 
expectancy, greater over-load protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, om. 


ncaa tse SILOTEX 224 
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Books can tell you a lot about plastics . . . about 
materials, how they are molded, and all that. But 

. all the book learning in the world plus the 
finest molding presses won’t add up to a good 
plastics molder . . . not even a fairly good one. 

The one thing you don’t get out of books is ex- 
perience. And in plastics molding that’s absolutely 
essential. Sure ... there are rules and formulae. 
They’re important and they’re necessary. But 
experience tells you when to follow the rules and 
when to make new ones... when to vary the for- 
mulae and how much. Experience 
teaches you the behavior of mold- 
ing materials under different con- 
ditions .. . how to know which de- 
signs are practical for plastics and 
which are not... howa mold should 
be made for most economical pro- 


YOU DON’T GET IT OUT OF 


CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 








duction. Yes . . . experience teaches you lots of 
things you won't find in any book... and there’s 
no substitute for it. That’s why so many of the 
largest users of plastics select Chicago Molded as 
their primary source of supply. They get the bene- 
fit of more than a quarter century of practical 
down-to-earth experience. And their work is pro- 
duced in one of the most modern and completely 
equipped molding plants in the world. It’s a com- 
bination that does much to insure a better, more 
salable product at lower manufacturing cost. 
Whether you’re using molded 
plastics now... or merely consid- 
ering them for the future... our ex- 
perience is at your disposal. Phone 
or write. A Chicago Molded Service 
Engineer will gladly discuss plans 
with you... without obligation. 


Plartie & Molders 


1024 N. Kolmar Ave., Chicago 5l, Illinois 
Representatives in principal industrial centers 


COMPRESSION dud insEcTION molding of all plactic materiale 





* 


a Cotte 


in 


Treille: Mae ot 


Direct semi-moist 


Ty a 


Ors le Al) 
development 
Ee 


Reproduction on 
tracing cloth 


STE CT eM y- lib) 
Tas iiiha 


a 


all reproduction 


The complete line of Post 
sensitized products permits our 
representatives to recommend the best 
process and the best degrees of sensitivity 
for most efficient and most economical solution to your reproduc- 
tion problems. For impartial information on sensitized products 


consult your nearest distributor. 


TY. Ow —s 
She Frederick Post E. ompany 
3650 NORTH AVONDALE AVENUE + CHICAGO 90, ILLINOIS ff 


HOUSTON CHICAGO LOS ANGELES MILWAUKEE 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


DETROIT 


Put this “Weld - Bilt” 


Electric Portable Elevator 


Se Ea oe 


HERE’S a husky “prime 
mover’ for efficient vertical 
materials handling in your 
shop or warehouse. It’s the 
dependable WELD-BILT 
Electric Single Telescopic 
Elevator, with motive pow- 
er controlled by convenient 
push-button and automatic 
top-and-bottom electric limit 
switches. Wide, steel arc- 
welded frame. Capacities 
from 500 Ibs. to 4000 Ilbs.., 
and lifting heights from 4 
ft. up. WELD-BILT Electric 
Elevators are installed and 
in daily use in hundreds 
of industrial plants every- 
where. 


Write for complete 
illustrated bulletin. 


Leded dade ee i 


Lo Work for ¥O 


ee 


=} SEND BLUEPRINTS 
\i>) AND SPECIFICATIONS— 
SW NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and_ electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture. 


% Boer facilities are unex- 
celled for stamping, punch- 
ing, drilling, tapping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 


IST Ts ae) a 


233 WATER STREET A WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 
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40 YEARS AGO 


RELIANCE 
cae INDUSTRY THE FIRS 
E ADJUSTABLE-SPEED es 


iystable-Speed 


The all-Electric Ad 
Circuits 


Drive for A-t. 
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id for themselves many 


and trimm 
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time 
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lest, most effect 
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RELIAN 
105 
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saving «§ Drives 4° av 
from 1 "0 p. 
Motors may be operate 
from 4 single Control U nit. 
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Washington, D- ae 
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PROVIDE DELA YS RANGING 
FROM | TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . Compact, light, rugged, inexpensive 

Circuits enatiahie? SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 










AMPERITE 


pai 


Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage 

lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


Voda CO., 561 Broadway, New York 12,N.Y 


60 King St., VW 






From Milliwatts 
Te To Kilowatts 


fa eee ~ 









' \ ELECTRICAL 
IT’S EASY TO APPLY HEYCO RECTIFIERS 


Rea 5 1. Slip HEYCO on wire. 
- > 2. Snap HEYCO into hole. 


( 










To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 


} Sulphide 





at I in, BE su j 
their application. 
se 3 he - hp MCL does - 
He & HM oye Tell us your problems. Consult 
1. Absorbs cord pull, push and torque us without obligation. 














2. Insulates wire from chassis Manufacturers of Selenium 


and Copper Sulphide recti- 
fiers, rectifier-transformer 


3. Prevents wire from fraying 
4. Eliminates tying wire knots 
5. Improves product appearance at low cost 





assemblies and AC-DC pow- 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS er supply units for every 
HEYMAN MANUFACTURING COMPANY requirement, 





KENILWORTH, NEW JERSEY 


ne - THE BENWOOD - LINZE CO. 
Division of the Sperry Corporation 
1815 Locust St. St. Louis 3, Mo. 
Long Distance Telephone CEntral 5830 
aR NR RR EN LE IN Ae ETS RR TS 













In Canada approved by Canadian 
Standards Association No. 8919 
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TIME-SAVERS ON 


FoR MANY A MANUFACTURER, parts and sub- 
assemblies of Taylor Laminated Plastics save 
time on the production line . . . because they 
can be fabricated with such precision that 


E ASSEMBLY LINE 


liveries of precision-made parts possessing the 
exact physical and electrical characteristics 
you require. 

It will pay you to find out, now, what Taylor 


















inspection is speeded, rejects reduced, and | can do for you. Please make your inquiry as 

assembly accelerated. | specific as you can... including, if possible, 
Are you interested in making your own parts a sketch or blueprint. Our engineers will give 

of Phenol Fibre, Vulcanized Fibre, or special | it their immediate attention. 

laminates? Taylor can supply you with sheets, 

rods, or tubes . . . and with helpful assistance | Samples illustrated, from top to bottom: 

in fabrication. Terminal plate, punched from Phenol Fibre sheet. 


Are you seeking a dependable source of 
supply for parts fabricated to your specifi- | 
cations? Taylor’s Fabricating Service is ready | Switch back plate. Phenol Fibre. 
to solve your problem, with on-schedule de- | Endlaminationforsmall motors. Vulcanized Fibre. 


Pulley, machined from Vulcanized Fibre sheet, 











TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE e VULCANIZED FIBRE e Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. e Offices in Principal Cities % Pacific Coast Plant: LA VERNE, CAL. 
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the uniformity 


Me 


means lower 
ultimate cost 


fore ll leh AeA ot Md 1) ae 
uniformity of a batch of springs in 
a Mette -le tt ces te 
tr Ma a Mee tL Add lle do 
... variations in the size and 
shape of springs can cause 
MSS Mle ee ae 
assembly time... variations 
in load characteristics can result 
in unsatisfactory operation 
of the finished product. 

Ce ime Cadel aL 
find skilled springmakers and 
ela lSils- Meb 4 let la tel te 
... people who realize the 
importance of uniformity to 
WT eA ee) 
TMM ltt te a aed ell | 
lee) ta eed ee 
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Load testing is one of 
several controls exer- 
cised at Accurate. 


Send for your copy of the new 
Accurate Spring Handbook. 
it’s full of data and formulae 
which you will find useful. 
No obligation of course. 
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N the big electric motors that power heavy industry, dis- 
[ tinguished performance records can be traced to im- 
provements in the physical and electrical properties of 
electrical steel sheets. 

Many of these improvements—which also have brought 
new efficiency to the transformers that deliver, and the 
generators that provide, the electric current—have been 
contributed by the technicians and metallurgists of United 
States Steel. 

Forty-five years of constant research and experiment 
have made U-S-S Electrical Steel Sheets among the finest 
produced today. And similar efforts will continue to provide 
electrical sheets that insure top efficiency and dependable 
operation for electric motors, transformers and generators 
of all types and sizes. 

Whenever you are considering electrical steels for equip- 
ment that produces, distributes or uses electrical power, our 
specialists will be glad to help you select the proper grade 
of electrical sheet for each special use. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 
7-599 


UNttthe STA PES STE ES 
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TYPE CE 
CAPACITOR 


CAPACITRONS 


Leading motor manufacturers recognize 
the dependable SURE motor starting per- 
formance of Capacitrons, Produced by 
specialists with over 17 years’ experience, 
Capacitrons are noted for their ability to 
maintain peak efficiency over a prolonged 
period of service. 


Capacitrons are hermetically sealed in 
time-tested metal cases to eliminate leak- 
age or breakage. They are designed for 
quick, easy mounting and their rugged 
construction makes possible an extra large 
safety factor. 


There is a Capacitron Universal Motor 
Starting Capacitor to satisfy your require- 
ments dependably and economically. Manu- 
facturer’s schedules taken care of promptly. 


CAPACITRON Dacecon 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 


CAPACITRON DIVISION 


Jefferson Electric Company 

Bellwood, Illinois 

Gentiemen: 

Please send Bulletin 16-1 which contains complete details on Cavacitron 
Co. Nome. 

Address 

City 


ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 
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ERMOSTATS jf 


f CONDUCTION TYPE 
1200 WATTS 
AC ONLY 
‘ay 1 BIMETALIC TYPE 
1000 WATTS 


AC ONLY 


GENERAL THERMOSTAT CORP. 


2060 BRONX STREET, NEW YORK 60, N. Y. 


fe CONDUCTION TYPE, 1500 WATTS 


AC ONLY 


NEW ANGLE 


On coil winding costs 
2 Compare the square corners of Di- 
Formed tubes with old-style tubes. 
° 


90 


PRECISION DI-FORMED 
PAPER TUBES 


That angle means greater strength; enables automatic 
stacking; makes forming after winding unnecessary; an 
cores can be engineered close, to save wire. Write for 
samples of this new tube. Round tubes also available. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St. Chicago 47, Illinois 
Plant No. 2 — 79 Chapel St., Hartford, Conn. 
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Cutaway view of relay box of Curtiss-Wright Propellers shows (bottom) 
the four Clare Type “K" Relays which perform important operations. Two 
relays at right normalize the propeller reversing circuits; relay second from 
left is de-icing relay to reset the de-icing system; relay at left gives warning 
if propeller synchronizer motor is in an off-speed condition. 


The Clare Type "“K” d-c Relay is outstanding for speed of operation, resistance 
to vibration, and extremely small size. In the hermetically sealed cover, it is 
immune to the most extreme conditions of dust, moisture, air pressure and 
combustible gases. 


\ OF PROPELLER CONTROL Sy¢ 


lax 
U7 


Curtiss-Wright’s Propeller Division has pro- 
duced many “famous firsts” in aircraft propulsion 
... one of the most important being the reversible 
propeller which provides positive, smooth brak- 
ing action under all landing conditions. 


Choice by Curtiss-Wright engineers of Clare 
“Custom-Built” Relays to perform important 
functions in the control of these propellers is a 
tribute to the ability of Clare engineers to “‘cus- 
tom-build” a relay which meets the most exact- 
ing specifications. 
Located in a relay panel in the rear of the pilot's 
compartment, four Clare Sealed Type “K” Re- 
lays function automatically to normalize the 
propeller reversing circuits, to reset the de-icing 
oo and to give warning if the propeller syn- 
nizer motor is in an off-speed condition. 
Clare Sealed Type Relays are used because of 
their immunity to changes in atmospheric pres- 
sure, humidity, dust or dirt... are sealed at the 
factory to operate exactly as required over a 
long period. 


Clare Relays have long been first choice of man- 
ufacturers whose products must not fail. Selec- 
tion of quality materials, precise manufacture, 
and ability to “custom-build” just the relay for 
the specific requirement have made Clare Relays 
a “must” with engineers who insist on. . . and 
get... the best. 


Sales engineers are located in principal cities, 
ready to show you how the Clare “custom- 
building” principle can give you just the relay 
for your most difficult requirement. They are 
listed in your telephone directory. Look them up 
there, or write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. Cable 
Address: CLARELAY. In Canada: Canadian 
Line Materials, Ltd., Toronto 13. 


CLARE RELAYS 


**Custom-Built”’ Multiple Contact Relays for Electrical and Industrial Use 





SELECTED TERRITORIES ARE AVAILABLE FOR QUALIFIED REPRESENTATIVES 


BARBER-COLMAN COMPANY += ROCKFORD, ILLINOIS 











Small Size 

High Tension 
Insulators 

of Highest Quality? 


CTA *IR COOLED 


HERE’S 
WHERE YOU @ All steel construction 
eliminates unnecessary, non- 
CAN GET THEM! working weight. Heavy duty 
design for capacity perform- 
Made to your ance at 55°C. Available in 
specifications auto and insulated types 
or from 1/10 KVA to 50 KVA, 
S ial single phase, 60 cycle, up to 
aoa — 600 volt primary. 
eveloped to 
meet your need. ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N: Y. 


TAMU LMALCR LRN | eae ec es re 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 
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‘THE Mass Spectrometer, which has played vital roles in the discovery of 

U-235 and its subsequent applications in fields of atomic energy and cancer 
research, is one of the most important measuring instruments of the modern 
age. Its ability to crack molecules and then sort them according to mass makes 
it unique for analytical purposes. 





Materials entering into its construction must be superlatively stable, assuring 
the highest degree of accuracy at all times, and retain their characteristics 
unfailingly throughout a long life of trouble-free service. 


Specifications for the metal used in the Ionization Source and Collector System 
typify the super-critical requirements that have to be met. The metal must be: 















(a) non-magnetic (i.e. remain unmagnetized in the presence of the 
powerful magnet used in the Mass Spectrometer) ; 


(b) able to withstand temperatures of approximately 665°F. in a 
vacuum of 10-7 mm. mercury without deformation or evaporation; 


(c) non-porous, and non-absorbent of gases; 
(d) easily machined, drilled, tapped, threaded, and spot welded; | 
(e) available in wire, sheet and rod forms. 
“Of all available metals” states Process & Instruments Inc., of Brooklyn, N. Y., 
makers of Mass Spectrometers, “Nichrome V most satisfactorily meets all these 
requirements and hence, with the exception of the tungsten filament, is ex- 
clusively used by us in the construction of the Mass Spectrometer. In addition, 


a Nichrome heating element is used for outgassing the Spectrometer Tube of 
absorbed moisture”. 


If you have particularly exacting specifications to meet, consult with us. There 


Mass Spectrometer—Model M60 are more than 80 Driver-Harris alloys specifically designed to fill the require- | 
(Process & Instruments, ments of the Electrical and Electronic Industries. The fruits of our 48 years 
Brooklyn, N. Y.) of specialized research experience are at your service. 


Exclusive Manufacturers of Nichrome 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





CUSTOM-MADE 


PRECISION FRACTIONAL H. P. 
MOTORS and GENERATORS 


(INSTRUMENT TYPE) 


With regret, each month, we have to say ‘No’ to many, many 
inquiries for ‘stock’ motors and generators; we hate to disap- 
point, but . . . we just don’t make low-cost mass-production 
units. Every Elinco unit we produce is specially-designed and 
engineered to meet the user’s specific requirements. Every unit 
is a high-precision instrument manufactured with appropriate 
care and skill. Of course, if yours is a special problem calling 
for such units, and for a manufacturer of unquestioned ability 
with a carefully-guarded reputation for meeting accurate pro- 
duction standards and rigid specifications, on time, we sincerely 
believe we can fill your needs. There are over 300 different 
Elinco models from which a unit can, in almost every case, be 
engineered to meet your own special needs, electrical or physical. 
That's been our specialty before, during and after the war... 
years of sound experience and proven success. 


SOME BASIC ELINCO TYPES. 


ALP FRAMES: Capacitor start and run, 2-, 4-, 
and 8-pole AC motors, internal fan cooled. As 
induction type to 1/20 HP at 3400 RPM; as 
synchronous type to 1/75 HP at 1800 RPM; 
also as split-phase AC and hysteresis types. 


ALC FRAME: As DC shunt, series, or split-field 
motors to 1/15 HP at 3400 RPM. As servo mo- 
tors. As universal motors to 1/6 at 6000 RPM; 
also as governor-controlied constant-speed motor. 


G FRAME: As split-phase synchronous motors 
to 1/20 HP at 1800 RPM; as induction motors 
to 1/10 HP at 1700 RPM; 110 V AC. As 
2-pole motors at 3600 and 3400 RPM, respec- 
tively; can be wound for 1100 and 1200 RPM, 
as well as for 230 V, 50-60 Cy AC, 1-phase 
and 3-phase, and other variations. Base or face 
mounted; available with automatic-reset thermal 
overload protection, and as totally-enclosed units 
at reduced ratings. Also as hysteresis motor. 


B & F FRAMES: As wound-field and permanent- 
magnet field motors and generators, and servo 
motors, DC. As universal motors, DC and AC 
permanent-magnet generators, 1-, 2-, or 3-phase. 
As self-synchronous motors. As capacitor start 
and run, 2- and 4-pole AC motors. Induction 
type to 1/300 HP at 3400 RPM; as synchro- 
nous type to 1/1000 HP at 3600 RPM. 


FB FRAME: DC—as wound-field and perman- 
ent-magnet motors and generators, and servo 
motors. As universal motors, and DC & AC 
permanent-magnet generators 1-, 2-, & 3-phase. 
As capacitor start and run, 2- & 4-pole AC 
motors. As induction type to 1/200 HP at 
3400 RPM; as synchronous type to 1/500 HP 
at 3600 RPM. 


Our detailed literature, covering the above as well as other types, 
will be gladly sent, free of charge, to executives inquiring on 


TIME SWITCHES + 
Synchronous Self-Starting Motors 


RELAYS + Open or 


stallation, 


rigid specificatl 


We WS FOR CATALOG 


TRG see ee i ke 
where dependable performance is 
paramount, look for the 
DIAMOND SEAL for 
DIAMOND QUALITY. 
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ELECTRICAL 


AUS 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most carful attention. 


Extra KNOW-HOW 


for your specific design problems 


ald shot al Abs BIMETAL 
R ELECTRIC 


tlectric Indicator Co, 


PARKER AVE. 3 a a8 : 
233 SPRING ee aaa NEW YORK eT Be 
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High fidelity audio frequency electronic equipment 
must be isolated from vibration and shock. Many 
manufacturers of such delicate equipment have found 
in Lord Vibration Control Systems the answer to the 
problem of providing efficient vibration isolation and 
control. 


Collins Radio Company adds further testimony in 
the selection of a Lord Vibration Control System for 
its 212A-1 Broadcast Station Speech Input Console. 
Twenty-eight Lord Standard Square Plate Form 
Mountings are used to mount each amplifier stage in- 
dividually, thus preventing mechanical interaction be- 
tween stages and lessening acoustical feed-back effects. 


It will pay you to consult Lord—Vibration Control 
Headquarters. Your product’s sales can be increased, 
its service improved, its life lengthened, by a Lord 
Vibration Control System. 


ANOTHER EXAMPLE OF 
PRODUCT IMPROVEMENT 


,eD- 


VIBRATION 
CONTROL SYSTEMS 


Various Bulletins available on Vibration 
Control Mountings, Flexible Couplings and 
Bonded Rubber Products mols Ipplications 
providing vibration isolation regardles 

rection of disturbing forces, Bullet 
O6; for applications isolating 

ntense sh 
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F your products are made by such processes as deep 
drawing, stamping, punching, spinning, emboss- 
ing, rolling, etching, soldering, polishing and plating, 
we suggest you talk to a Revere salesman about the 
Revere Metals in strips and rolls. 


Probably most manufacturers when they think of 
brass, think of it in strip or roll form, but there are 
other things to be considered, such as alloy, temper 
and finish. Revere produces strips and rolls in brass, 
also copper, bronze, nickel silver and cupro-nickel, 
and each is available in a range of physical charac- 
teristics. 


Specification may seem obvious to you, or it may not. 
In any Case, it is suggested that you permit a Revere 
salesman, and if necessary a Revere Technical Advisor, 
as well, to study your production methods and end 
products. Revere customers in numerous cases have 
been able to effect important economies by following 
our recommendations for changes in such things as 
alloy, gauge, temper, and. dimensions of strips and 
rolls. For example, a change in temper may reduce the 
number of anneals, and a reduction in width may cut 
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material costs and lessen the amount of scrap. Strips 
and rolls are exceptionally useful forms of the Revere 
metals, and Revere will gladly cooperate with you in 
studying the important subject of specification. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17; New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Massg 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere, 
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a new partner in creating 


You Get Finest Prints From Your Dry Diazo 
Equipment With Helios Papers, Cloths, Film 


Drafting, Repreduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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STUPAKOFF CERAMICS—always of uniform quality and dimensional 
accuracy—are engineered and carefully controlled through all manu- 
facturing operations, to assure you of finest ceramic insulators for all electric 
appliance applications. 

Send blueprints, specifications or sample parts for proposal. Write 
today for Bulletin 245. 


LATROBE, PENNSYLVANIA 
Cable Address: Stupakoff, Latrobe, Pa. 
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“The 
“AMP-O-Matic” 


A low cost mass-production method of solderless wire 
termination with quick changeover versatility, utilizing over 
fifty different terminal shapes in a wire size range of 22 to 12. 


Non-insulation— Insulation— Insulation— "'Pre-insulated” 
support Type support Type 4 piercing Type Type 


yp 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 North 4th Street, Harrisburg, Pa. 


Sole Canadian Representative : 
F MANLEY & SONS, LTD., 82 Adelaide St., E., Toronto, Ont., Canada 


“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 
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DETAILS: 


Terminals on 
Convenient 
Reels 


Ring tongue, spade, 
splice, and disconnect 
terminals supplied in 
pre-formed metal strip 
on convenient reels. 
Sufficient terminals for 
eT lab ul ih Akl: h ars 
production in each reel. 
Wire sizes 22 to 12. 


Light Weight, 
erel iil loka ee Vie 
Operated 


Small, light weight, 
compact. Easily moved, 
no levelling. Requires 
only 14’’x 21'' of bench 
space. Operates on 
standard shop air pres- 
sures (60 to 100 p.s.i.), 
giving 5000 p.s.i. crimp- 
Tale Me latte 


Readily Con- 
vertible 


Interchangeable at- 
Tord tale eter t I hah al 
Taek Med a de 
minal shape to another. 
Over 50 different types 
including Pre-insulated” 
Average mechanic can 
make change-over, 
also all necessary 
adjustments and normal 
maintenance. 
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The Sperry Gyro-Pilot is a 
precision instrument that utilizes the 
true-North indication of the Sperry 
Gyro-Compass to steer the vessel 
automatically on any desired 
course. It steers the straightest 
courses, uses the least amount of 
rudder, reduces the wear on the 
steering gear, and releases the 
helmsman for other duties on the 
bridge. Likewise, it increases the 
margin of safety in regard to the 
control of the vessel because it 
provides, in addition to the ship's 
hydraulic telemotor, a complete 

electric telemotor system for 
rudder control by hand as well 
as for automatic 

steering. 
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Sperry Gyro- 
Pilot relays must 
embody design 
features which 
insure accurate, 
efficient and de- 
pendable opera- 
tions with an 
adequate safety 
factor. SIGNAL 
RELAYS meet 
these exacting 


standards of per- | 
formance. a a cr 
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PILOT LIGHT 
ASSEMBLIES 


dae SERIES—Designed for 


NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 

¢ 110 or 220 VOLTS 

¢ EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive booklet 


Tt 


seme! 111 MALI 


The DIAL LIGHT CO. of AMERICA 
Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 
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COMAR ELECTRIC CO. 


2701 Belmont Avenue - Chicago 18, Illinois 
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CHOCK-FULL OF THE 
LATEST DATA ON ALUMINUM 


Yours for the asking ! 


More than 150 pages of up-to-date information, tables, and 
data on all the Alcoa Aluminum Alloys, including new 
Alcoa temper designations. If you design, fabricate, or have 
the final say on using aluminum in your products, you need a 
copy of this new edition of “Alcoa Aluminum and Its Alloys” 
at your finger tips. 

Write today for your copy. Address: ALUMINUM COMPANY 
or AMERICA, 2179 Gulf Building, Pittsburgh 19, Pennsylvania, 
or one of the 54 Alcoa sales offices nearest you. 


A He OA ALUMINUM ...~...: 
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We.are exceptionally well: equipped te supply. you 
- with whatever you may need in contacts and contact. 
materials in. platinum, palladium, — silver and gold, 
both pure and i in their many alloys. Standard types 
include rivets, screws, discs, rods, rings ‘and special 
shapes and stampings. Practically any dimensions 
may he specified to suit special requirements.. They 
are designed for attachment by Bree staking, braz- : 
ing, welding, etc. 


‘LIGHT ASSEMBLIES We are always glad to andes 
take light assemblies and. sub-assemblies for the elec- | 
trical, electronic, radio, refrigeration, heating - and — 
other industries and to. make small instruments and. 
! instrumental parts” ‘to your specifications. cou for . 
_ our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. jc 
ML, FRANCISCO, CHICAGO 


FOR WIDE ADAPTABILITY TRACING CLOTH 


These Amrecon multiple purpose re- 
lays are designed for either A.C. or 
D.C. operation. Each is available in a 
variety of contact combinations and FOR 2 fy 4 ) "4 a i" ft | LS 
capacities. Most units are available 
in light and heavy duty contacts 
nominally rated from 5 to 15 amps, 
115 volts A.C., noninductive. Others 
are rated as high as 50 amps, at 
115 volts A.C., noninductive. The re- 
lays illustrated are but a few of our 
many types. 


We are especially well equipped to 
assist you in your engineering prob- 
lems and can supply special units to 
meet your most exacting relay 
requirements. 

Your inquiry will receive prompt 
and courteous attention. 

Write for our 4-page illustrated bulletin 


ENGINEERING Som HOW” 


American Relay & Controls, Inc. @ Imperial Pencil Tracing Cloth has the 


4901 FLOURNOY ST. @ CHICAGO 44, ILL. same superbly uniform cloth foundation 
and transparency as the world famous 


Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque. F ; 
fort droves owen "™ TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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It’s called a saw, but it really doesn’t saw .. . it 
cuts railroad rails, l-beams, steel bars and heavy 
pipe in two by melting the metal. Whether it is 
high carbon or alloy steel, hardened or annealed, 
the contact saw does the job by creating sufficient 
heat-generating friction between saw blade and 
steel to actually melt the metal. The saw blade 
teeth simply wipe away the molten metal. And the 
V-Belts that drive the blade must be able to deliver 
positive power at high, sustained speeds. They 
must be able to withstand the shock that occurs 
when saw blade first contacts the metal to be cut. 
And they must operate on extremely short centers. 
The manufacturer found these characteristics 
in Dayton Steel Cable V-Belts and standardized 
on them. 

The contact saw is another example of the 
ability of Dayton V-Belt Drives to provide positive 


power transmission under difficult conditions. This 





All standard Da 
yton V-Belts h 
of Raytex Fortified Cords. en aia ee 
Y Proc- 


ability to operate in excess of standard require- 
ments under all operating conditions . . . unaffected 
by oil, heat, dust or liquids ...is one of many 
reasons why more and more industrial designers 
consistently specify Dayton V-Belts for original 
equipment. A Dayton power transmission special- 
ist is ready to help you. For additional information 


write: The Dayton Rubber Company, Dayton, Ohio. 
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THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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IGNITION ... NEON... 
SMALL MOTOR ... RELAY 
MOTOR FIELD . . . SOLE- 
NOID ... ARMATURE... 
CHOKE ...INDUCTION... 
TIMING .. . FIELD, ETC. 


Precision wound to your exact 
specifications, under experi- 
enced direction on the most 
modern coil winding equip- 
ment. 30 years experience 
and two up-to-the-minute 
plants are your guarantee of 
quality and service when you 
Rugged, precision-made HOLITITE “Thread-Form- <— Ss need it. 
ing” screws insure enduring, trouble-free perform- 
ance. Drive'em and forget’em! Engineered from raw 
material to final finishing to provide smooth, 
speedy application in any material. Save tapping 
costs... . eliminate waste and spoilage et specify | less and perform better. No 
HOLTITE. Our laboratory and engineering facili- sania tii : 
ties are always available for the solution of your = ee. 
fastening problems. Write for catalogue on Solenoids. We 


have served over 1000 different cus- 

HOLTITE-Phillips Recessed Head Screws permit tomers for different ap- 

\_% 7 safe power driving on jobs previously nner to we plications. No job is too 
; ii i, = ea re oats deantabinns \" difficult for our engi- 

' siengien fs vies neers. Invite us to solve 


Up-to-date engineering by 
our corps of specialized en- 
gineers is at your service. 
Well engineered coils cost 


your solenoid problems. 


oe _ of your product. . 
” Lar — Write now! 
AS biT, biel) DEAN W. DAVIS & CO. 
SC a EW CO ee te KENTLAND, INDIANA 
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§ GOOD REASONS WHY!!! 


... Wire insulated with GEON for manufacturing, 
domestic, industrial, and utilities wiring... 


= FF & 
_ * 
_ “ 
¥ 
: ‘ a 
+ Excellent electrical properties 
Thin coating of insulation * 
More conductors in a given space 
Ease of handling * 
Easy stripping 
Light weight a 
Resistance to ozone, wear, sunlight, 
water, chemicals, and most other - 
normally destructive factors 
14 colors including NEMA x 
+ standards 
+ Be sure to specify wire or cable in- 
sulated with GEON in order to get 
* *% all these advantages. Or, for informa- 


* oe tion regarding special applications 
¥ a t+ please write Department I-4, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In 

Canada: Kitchener, Ontario. 








oO, 


1, GoooRIcH CHE 


es. 
B. F. Goodrich Chemical Company ... ..'2.:2.200. 


GEON polyviny! materials * HYCAR American rubber « KRISTON thermosetting resins * GOOD-RITE chemicals 
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STOCK SIZE WRITE FOR PRICES AND SAMPLE 
SPECIFY PART NO. AND SIZES 


LLC Le Ute MULL Le Lee) 


f 


. 


) 


Al 
! 


: 


| 


Su 


SS 


e PatT | Thvnad Sire | Depth ot Thrned | Mnight of Cap | iam of Cap | Serew ewer PART 
- wowere | A ’ t 7 so | nomere 
— ee } 
Faraday’‘s Great 32 /2" | YES} 950 | 15/64"=<( 13/64" 3/16" 
Horse-shoe Magnet + —+-—_—__+— +—- tt 
910} 260-40 | 12/64 | 3/1¢ 


. } ee | Sea 
3/16 | 11/32 [ 5 00 9/32-32 | 5/32 | 3716 | 13/32 


ee Se Peis? 
\ | 1/64 | 4 | 9/16 
I n 1 1 7 Cc OT O- co } L 2T| 3/832 [v2 | 5/16 | 9/16 | NO 
+ ——— +. — + -— + + 
442 |7/16-27 | 5/32 | 5/16 | 43/64 | YES 


was born... ws [vrs | 


| hn fos 
| 19/64 | 43/64 | Wi 
remo onenian 


| 19/64 | 43/64 | NO 


— 


I cession 
. ‘ 1/2-27 | 5/32 | 9/32| 3/4 | YES 
For 30 years Coto-Coil has been wind: | pcenrons 


9/16-27 Tone | 21/32 | 13/16 


ing coils which have helped make Tyne laisse | sxe | eee 
sipatemmneaenediaemecmnasas intent } : 





ani tone 


practical theories first demonstrated by 663 |1x/16-27| 3/16 | 12/32 | s | 20 | 2/6432] a/a | aye | 21/32 
Faraday 150 years ago. Our modern 314-27 es | 3 2-24 | wa |9/32 | 3/4 
as [ger fae oom facl eet ot a 
provide the windings you | 15/16-27 | 15/64 | 7/16 | 1-1/4 | YES 700° 5/e-27 | 13/64 1% raat 


need. We shall be ; 531 |2-1/4-27| 1/4 | 1/2 |1-37/64| ves} cup | 5/e-32 13/26 | 1/4 | 13/26 
glad to quote. ane, ; 581 | 5/8-32 |13/64] 1/4 | 13/16 














Some variations from listed dimensions can . = 
be mode to order. Molded Black only. Metal | °20| 5/832 | 3/8 | 1/4 | 13/26 


inserts plated to specifications: Silver, Cad- | g40 5/16 | 5/6 
mium, Nickel. We also supply Customolded ad eeeeeieg gece 

Brush Holders to fit; or both caps and m W/e-27 ; 7/32 V4, | 1-3/16 
holders con be made as you specify. Send =| 723 | 15/16-24 | 19/64 1-3/16 


ws your requirements. 


COMPRESSION AND INJECTION MOLDERS 


"€oro-con covine. | Cutromr Mir 


COIL SPECIALISTS SINCE 1917. rT eHanufacturing Tris Tha 
- 65 Pavilion Ave., Providence 5, R. I. 


ee 
SLOIS WHATHG MSHOS AAVH CELSTT SdVO HSMua CVAUH. 


aur ad 4630 FULLERTON « CHICAGO 39, ILLINOIS 


. mela eh cl MRR a At pa a waa ll 


ELECTRICAL MANUFACTURING 











Yes, if you have difficulty in selecting the flexible cord best fitted to 
your product, “Rome” engineers are fully qualified to assist you. 
Chances are that your requirement can be filled from the regular 
“Rome” line of flexible cords, either rubber or thermoplastic jacketed. 
If your problem is different, involving a special application, “Rome” 
has the experience and facilities to produce the cord you need. 

Rome Synthinol* thermoplastic jacketed cords (Type ST, SJT, SVT, 
and POT) have permanency of color... a high luster finish which is 
resistant to oils, acids, flame and moisture. They are hygienically 
clean . .. pleasant to touch . . . ideally suited for home, hospital and 
office equipment. 

When a rubber jacket is preferred, specify Types S, SJ, SV, or POSJ. 
These cords are of the same extremely flexible construction, insulated 
with high quality rubber compound with an uniformly applied jacket 
especially compounded for maximum wear-resistance and durability. 

All standard “Rome” flexible cords are fully approved by the Under- 
writers’ Laboratories. 


es PROBLE ) “ Feo 


|. bri 


In addition to a complete line of flexible 
cords, Rome Cable manufactures: 


Magnet Wire 
Cotton, Paper, Asbestos, Glass Covered 


Radio and Instrument Wire 
Rome Hi-Temp Rubber Insulated 
Rome Synthinol Thermoplastic Insulated 


Thermostat Wire 


Rome Synthinol Thermoplastic 
Machine Tool Wire 


RoNeon —Neon Sign and Oil Burner 
Ignition Cable 


RoTran—Radio Frequency Trans- 
mission Lines 


Special Multi-Conductor Cables 


for Electronic and Test Equipment Circuits 


IF YOUR QUESTION IS ONE OF INSULATED WIRE OR CORDS ...CONSULT ROME 


*Trademark Registered 


om BAR TO FINISHED - 
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“FREEZING” 


WHERE 
BASIC 
Tay N 
IN 
ELECTRIC 
eS 
te 

mea) uee 
ENGINEERED 
FOR 
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is expensive 


Unique design and spring suspension prevent 
it in this Ward Leonard Relay 


The generous wipe imparted to the con- 
tacts of Ward Leonard Heavy Duty (105) 
Relay by its unique design and spring 
suspension, results in freedom from con- 
tact “freezing” or welding. 

This mighty midget will perform motor 
starting functions ordinarily assigned to 
larger relays. 

Ward Leonard relays are ‘“‘Result-En- 
gineered”. By modifying a basic design, 
Ward Leonard can give you the results of 
a special... for the price of a standard. 

Write for Relay Catalog. Ward Leonard 
Electric Co., Mount Vernon, N. Y. Offices 
in principal cities of U. S. and Canada. 


LRT 





CASE REPORT Ne. 49 from a series 
of actual cases recording the 
successful application of 
BEAR DY-NAMIC BALANCING 
to Industry. 


Me 


BEAR-BALANCER “TAMES” 1800-POUNDER 
When this 48” Centrifugal-Dryer part was first rotated 
on the Bear Balancer, it whirred and whined with all 
the fury of Dy-Namic un-balance. In minutes, the 
operator “tamed” these 1800 Ibs. of whirling metal into 
a smooth-performing Dy-Namically Balanced object. 


This “‘act was performed” at Centrifugal & Mechanical 
Ind. and it is being repeated a hundred-fold by manu- 
facturers in many different lines, with rotating parts 
weighing from 2 oz. to 2 tons. Your operation is most 
likely well represented in our file of successful users of 
Bear Dy-Namic Balancing. Write for complete data 
and a copy of the latest Bear Industrial Balancing 
Catalog. Bear Mfg. Co., Dept. £-13, Rock Island, IIl. 


COMBINATION STATIC AND “ilag 
BEAR DY-NAMIC BALANCING macnines 


RSS 


WEST VIRGINIA PULP & PAPER COMPANY 


RESISTORS - RHEOSTATS - RELAYS - CONTROL DEVICES 230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Ill 
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T. get supplies and equipment 
fast and lick your shortage prob- 
lems, specify shipment by Air Ex- 
press. It’s the fastest possible way 
to ship and receive. There’s no 
time wasted at airports, because 
Air Express goes on every flight of 
the Scheduled Airlines. And you 
get door-to-door service at no ex- 
tra cost. 

Rates are so low it pays you to 
use Air Express regularly. And Air 
Express is inexpensive for the 
heaviest weight shipments, too. 
Standardize on this speedy, low- 
cost business service. 


Specify Air Express-Worlds fastest Shipping Service 


Heres how to harness that 
“Shortage “nightmare 


Call on 
Air Express 





e Low rates—special pick-up and delivery in principal U.S. 


towns and cities at no extra cost. 


e Moves on all flights of all Scheduled Airlines. 


e Air-rail between 22,000 off-airline offices. 


True case history: Trailer replacement parts are regularly Air 
Expressed from Kansas City factory. Keeps valuable equip- 
ment rolling. Typical shipment: 31-lb carton picked up 2 P.M. 
the 11th, delivered Los Angeles, Cal., the 12th, 7 a.m. 1360 
miles, Air Express charge only $ 13.32. Any distance inex- 
pensive, too. Phone your local Air Express Division, Railway 


Express Agency, for fast shipping action. 


ZSS’ 


GETS THERE FIRST- 
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Rotes inciude 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 


| and Canada. 


pick-up ond delivery door 
to door in all principal towns ond cities 
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Ward Leonard Edgeohm High Current Resistors 
for intermittent or continuous duty 


Flexible in range, current and size, Ward 
Leonard Edgeohm Resistors are used in 
‘single or multiple assemblies. They are 
used for intermittent duty in motor starting, 
field discharge and dynamic braking in d-c 
controllers, and for continuous duty in 
high current battery charging rheostats, 
load banks, plating and welding. 

Ward Leonard resistors are ‘“Result-En- 
gineered”. By modifying a basic design, 
Ward Leonard can often give you the results 
of a special .. . for the price of a standard. 

Write for Resistor Catalog. Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
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RESISTORS - RHEOSTATS + RELAYS + CONTROL DEVICES 
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SWITCHES 
Senne 


ae | ATT E SSE  TR o 
laminated PLASTIC 


Kemarkatle 
e LOW COLD FLOW 
eDIMENSIONAL 
STA BI LATS 


Magnetic contactors, remote con- 
trol, and automatic time switches. 


/ Reset, interval, and process tim- 
Yaluer ers, program clocks, control 


79 divisions equipment for special jobs. 


Compare 
eee we, ZENITH 
aa «ae ch no ELECTRIC CO. 


152 WEST WALTON ST., CHICAGO 10, ILL. 


AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


» 
we 
NATIONAL VULCANIZED FIBRE CO. = for all purposes 


WILMINGTON 99 DELAWARE 
MINIATURE LAMP WORKS nc 
Offices inthe \ “YO” J Principal Cities EMS ie da LONG ISLAND CiTy, N. Y 


REG. U. 8. PAT. OFF. 
Miniature Incandescent Lamps 
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Put ‘em together Right 


...and there’s your plastic part! 


Berrer ver, let us do it. Timing and executing all the steps that go into 
plastic production calls for an experienced hand. So it’s no puzzle to us. We’re veterans 
in the industry—we can show you a nice bright accomplishment record along with a long 
list of satisfied customers—we’ve got the plant, personnel and equipment to do a good job 
at a fair price—and we’re interested in your business. 

We offer a self-integrated, dependable source for plastics—complete from design and 
engineering to cost-conscious finishing equipment. If you’ve got a compression, transfer, 
or plunger moulding job, look us up. Question our old customers—or let a Kurz-Kasch 


sales engineer give you the story. 





Kurz-Kasch, inc., 1415 S. Broadway, Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 . Detroit, Randolph 5214 
Franklin, Pa., Venango County 186 ° Los Angeles, 
Prospect 7503 * Dallas, Lakeside 1022 °* St. Louis, 
Rosedale 3542 ° Toronto, Canada, Adelaide 1377. 
EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 





FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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Uniform in Looks 
but One is best for You! 


All solders look alike but many will vary widely in 
performance. Standardize on Kester Cored Solders, 
with their pure, uniform and dependable flux core and 
be sure of outstanding work. 

Consult our engineers, without obligation, ‘on any 
soldering problem. One of our Cored solders can be 
fitted to your needs. 


Kester 
GS ls [es 5 & oe SOLDER COMPANY 
SHEET METAL SCREWS 4209 Wrightwood Ave., Chicago 39, Illinois 


Factories also at — Newark, New Jersey 
Brantford, Canada 


For highest corrosion. resistance, specify Alcoa 
Aluminum Sheet Metal Screws—strong, corrosion- 
resistant, economical. For fastening aluminum to 
aluminum, they prevent galvanic corrosion. Resist 


eneral corrosion, prevent streaking, give you : 
: : more fasteners per pound. Attention: Manufacturers of 


ae es Available in type A, ; 
gimlet point, or type Z, Small Appliances — 
Samples of Alcoa Alumi- blunt point. Lengths 
rum Sheet Metal Screws to 2", sizes to No. 14. 
pet Gee een eager ALUMINUM COMPANY OF 


ed on your leterhecd. | A venica,615Culf Bldg. | DO you have immediate need for 


fngth,andkndothecd, | Pittsburgh’ 19, Penna. 
- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
perienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 
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MEANS 
NOTHING 
in finishing 
appliances 
with 
SHERWIN- 
WILLIA 





7 


hed right ... here’s a new appliance finish out of 
the laboratories of Sherwin-Williams and now running on 
production lines—that can stand 50% more heat than 
absolutely necessary—and come up gleaming white every 
time! You can boost baking temperatures beyond what is 
normally recommended in order to meet emergency pro- 
duction schedules! 


And every other essential feature that you want in a top- WITH IAN C 
quality appliance finish is found in KEMCLAD... tests for STANDS 50% ov 
adhesion, humidity, gloss, toughness, resistance to staining, WITHOUT ° ERBAKE 
are all passed with flying colors. KEMCLAD bleaches clean ~ cre, DISCOL ORAT 1ON | 
and blue—not yellow—on aging! a 





Get all the facts on KEMCLAD’S economy of operation. 
You’ll find KEMCLAD tops in sales appeal . .. and the most 
practical appliance finish to be developed in years! The 
Sherwin-Williams Co., Industrial Division, Cleveland 1, 
Ohio. (Export Division, Newark, N. J.) on 


Another Product of SHERWIN-WILLIAMS Industrial Research 1h iy 
a an 





i. 


SHERWIN-WILLIAMS Fintsnes 
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Rubber body bends in direction of pull, 
preventing cord failures at point of 
entrance. 


Built-in rubber baffle pre- 
vents shorts between 


chored in NEW 
PATENTED SLOT, 
can't slip back to ex- 
pose conductor. Sol- 
dered connection in- 
sures continuity of 


Electrix Plugs—of unbreakable, soft 

rubber—help make electrical appliances 

function with maximum efficiency and de- 

pendability . . . insure your customers the 

full measure of service built into your 

products. Simple in design, with no screws 

or small parts to come loose, Electrix Plugs 

are quick and easy to install, cost little per Spring friction blades 
finished unit. Listed under the re-examina- provide posi- 

tion service of Underwriters’ Laboratories, tive contact. 

Inc. Write for particulars about this unique 

sales stimulator. Wire and Cable Depart- 

ment, United States Rubber Company, 1230 A PRODUCT OF 
Avenue of the Americas, New York 20, N. Y. 


ELECTRIX S°FT-Rvscer PLUGS 


UNITED STATES 
RUBBER COMPANY 
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Hold it, Mister! 


before you “OK” 


How about Electrical Contacts? 


Are they of the right material? 
Are they of correct size, shape and style? 
Are they economical to assemble? 


Fansteel 
ELECTRICAL CONTACTS 


Before you put the final “OK” on designs and specifications, 

it may pay you well to consult with Fansteel. A joint study 

of your product by yourself and a Fansteel engineer may re- 

veal a less costly contact material, a simplification in style or 

assembly which may lead to substantial savings for you. 
Even if your electrical contacts appear 

completely satisfactory, you may benefit 

greatly by keeping in touch with 

Fansteel’s recent new developments in 

materials, designs and assemblies. 

Fansteel Metallurgical Corporation, 


North Chicago, Illinois. 


Send for the 32-page 
Fansteel Engineer's Handbook 
no charge 





ELECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 
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Protection 
Unlimited-in 


from your production line- 


TO TRAIN —WHOLESALER 

—TRUCK —RETAILER 
—PLANE —DELIVERY TRUCK 
—OR SHIP TO —CONSUMER 


your product needs and deserves the extra margin 
of safety in Gaylord Boxes that comes from correct 
functional design, better materials, and precision 
manufacturing. 


Conugeted end Solid GAYLORD CONTAINER CORPORATION 
Fibre Boxes General Offices: SAINT LOUIS 


Folding Cartons New York + Chicago - San Francisco - Atlanta « New Orleans 
Jersey City - Seattle - Indianapolis - Houston - Los Angeles « Oakland 
Kraft Grocery Bags and Minneapolis - Detroit + Jacksonville »« Columbus + Fort Worth 
Secks Tampa + Cincinnati - Dallas »« Des Moines + Oklahoma City 
Greenville + Portland - St. Louis + San Antonio +» Memphis 
Kansas City « Bogalusa - Milwaukee - Chattanooga + Weslaco 


seat Paper end Speeite New Haven + Appleton - Hickory + Greensboro «+ Sumter 
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thy-mo-trol 


IS an ideal drive... 


“IT’S EASY TO OPERATE. Our operators 
showed new interest in their work, when they 
found you could start, stop, and reverse by 
pushing a button, and preset speeds by just 
turning a dial.” 


GENERAL 
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for rubber-coating machines says 
John S. Davis, Chief Engineer, of Acme 
Backing Company. 


“IT IMPROVES QUALITY. You get con- 
stant speed over a 10 to 1 range, independent 
low jogging speeds, any preset speed.”’ 


“IT REDUCES MAINTENANCE, Our Thy- 
mo-trol drive paid for itself in less than three 
years by reducing maintenance, thereby in- 
creasing production. In that time, we replaced 
just one electronic tube.” 


“IT SAVES SPACE. When the L&P Elec- 
tric Construction Corporation made the instal- 
lation they found that fewer and more com- 
pact units afford more space around the 
machine.” 


Wherever you need a wide range of adjustable 
speeds, Thy-mo-trol, G.E.’s electronic adjustable- 
speed drive is practically ideal. It’s available in 
standard ratings from 1 to 30 hp. Other sizes 
are built for special applications. FOR COM- 
PLETE DESCRIPTION, ask your nearest G-E 
office or write Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


GEA-4849, Thy-mo-trol Drive, 14-1 hp 
GEA-4714, Thy-mo-trol Drive, 34-744 hp 
GEA-4847, Thy-mo-trol Drive, 10-30 hp 


ELECTRIC 


676-254 
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Designers develop new uses 
for versatile plastics 


Monsanto plastics are con- 
stantly being “stretched” to 
include new properties and 
new uses through the work of 
research. The phenomenal 
growth of the plastics industry 
is reflected in the increasing 
number of new applications 
and new designs which capitalize on this ever grow- 
ing versatility of plastics. For example: 


new applicator 
for dairymen 


Unusual new use for Lustron is the 
Nox-Trol applicator for the treat- 
ment of cows’ teats with medicated 
ointment. The pump and wiper 
blade of the applicator provide fas- 
ter, more economical, and more sani- 
tary treatment than possible with the 
usual hand method. Lustron, Mon- 
santo’s polystyrene, was selected for 
the bowl and pump because of its 
transparency and because easy mold- 
ing makes extra machining, finish- 
ing and assembly steps unnecessary. 
Lustron is especially advantageous 
in this use because it withstands cor- 
rosive actions of chemicals and is 
easily and quickly cleaned. 

(Nox-Trol Applicator by American 
Molding Co., 355 Fremont St., San 
Francisco. Sold by Nox-Trol Prod- 
ucts Co., Box 161, Stockton, Calif.) 


RESINOX gives plywood 
longer useful life 


The useful life of plywood increases 
as much as ten times in Kimberly- 
Clark laminated overlays using Resi- 


nox resins. The re-use of plywood 
concrete forms, for instance, jumps 
from a normal of about ten times to 
about 100 times .. . through Resinox 
impregnated paper laminates which 
form a hard, tough, non-checking 
plywood surface. The overlay lami- 
nates, also used for grain bins and 
similar applications, minimize 
moisture and abrasion...give proved 
resistance to solvents, water and 
heat. The Resinox resins are widely 
used to laminate, impregnate or 
bond materials such as paper, cloth, 
fibers and abrasive grains. 
(Resinox-impregnated pallet resists 
rough handling in factory use) 


for hot or cold... 
a LUSTRON bucket 


This three-quart Lustron bucket is 
ideal . . . both as an ice container 
and hot food thermos, It takes more 
than 18 hours for a full bucket of ice 
to melt completely at room tempera- 
tures. The bucket makes good use of 
Lustron’s increasing strength at low- 
ering temperatures. Tasteless, odor- 
less and easily cleaned, the buckets 
with tightly fitting, transparent cov- 
ers, are molded in many colors. 

(Molded by Majestic Molded Prod- 
ucts, Long Island City, New York, 
for Brrr Inc., 1785 First Avenue, 
New York, N. Y.) resinox: Reg. v. 8. Pat. of. 


new LUSTREX plug 
easily assembled 


This electric plug’s removable seal- 
ing insert allows withdrawal of 
prongs for quick connections .. . 
then locks prongs inside the plugs 
to prevent wires from touching and 
short circuiting. The plug body is 
molded of heat-resistant Lustrex and 
the sealing plug of versatile Lustron 
polystyrene. 

(Molded by National Products Com- 
pany, 6100 Wilson Avenue, Kansas 
City, Mo. Sold by Sta-tite Manufac- 
turing Company, 1016 Central St., 
Kansas City, Mo.) 








News about Plastics from 
Monsanto Chemical Company 





Monsanto expands phenolic output, 
builds own raw material sources 


Building of formaldehyde and wood flour production units plus phenol 
plants, is making Monsanto independent of outside sources for the basic 
raw materials for phenol-formaldehyde molding compound and industrial 
resins. Molders and laminators are thus assured of steady Resinox produc- 
tion uninterrupted by raw material shortages. 


Already one of the nation’s three largest phenol producers, Monsanto’s ad- 
dition of formaldehyde production will be undertaken in a new plant at 
Monsanto’s Plastics Division in Springfield, Massachusetts. Wood flour is 
already being produced in the recently completed Springfield installation. 
The entire expansion program will be completed this summer. 


Monsanto Resinox production is being geared to present markets and to 
new markets being opened by advanced engineering and design. Large 
moldings up to 12 pounds are being made and moldings over five pounds 
are becoming common. New applications for industrial resins are also being 
developed rapidly in many fields. 


Molders, laminators and fabricators .. . and end users of plastics generally 

. can always get advice from Monsanto’s Technical Council which meets 
regularly to help solve plastics producers’ problems. In addition, a complete 
Monsanto advertising and sales promotion program is available to help 
molders move goods. The convenient coupon will bring full information 
on Monsanto’s Resinox ... Monsanto’s Family of Plastics ... and Monsanto’s 
sales cooperation program. 


MONSANTO 


Name 





Firm 
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RESINOX telephone 
for Marshall-Field 


Resinox, Monsanto’s tough, durable 
thermosetting phenolformaldehyde 
plastic has an ideal application in 
the new green telephones installed 
throughout Marshall-Field’s depart- 
ment store in Chicago for credit de- 
partment communication. Sales per- 
sonnel in the store can get an im- 
mediate credit report on any custo- 
mer by lifting the green telephone 
which connects directly with the 
credit department. Made by the 
Western Electric Company, the tele- 
phones illustrate the strength and 
durability of Resinox and show how 
even standard plastics can, with 
imaginative design, create new in- 
teresting uses, _Lustron: Reg. U. S. Pat. Off. 





LUSTRON leads 

in lighting 

Lutron’s qualities: Light weight, 
high refractive index, shatterproof, 
translucence, easily molded in large 
sections, are used in this Leader 


light fixture molded by Bernard 
Edward Company, Chicago. 


Please send me information on [] General (12 basic Monsanto Plastics) 


Lust Lustre: Resinox Monsanto’s sales cooperation program. 
CHEMICALS ~ PLASTICS ; © Lustron [£ Lustrex [J Resinox 0 


Title 








SERVING INDUSTRY...WHICH SERVES MANKIND 


Address __ 


USE THIS COUPON TO BRING YOU PROMPTLY FULL INFORMATION ON MONSANTO PLASTICS 


e MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION @ 
Dept. EMP4, Springfield 2, Mass. 













POSITIVE ACTION 
FROM ANY ANGLE 







The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 










quality, watch-like construction guarantees dependability and 3 way pull 
longer service. Specially designed sizes and types are easily 3 amp. | 
applied to motors, fans, electrical appliances and lighting fixtures. ; 125 volt | 


Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 













ONLY McGILL MAKES, 





A complete description of the 2 circuit 
. many types and sizes of 10 amp. 
oe LEVOLIER Switches is found 125 volt 


in McGILL Catalog No. 43. 


Send for your free co 
SWITCHES today. - 


MaGies MANUFACTURING CO., INC. 






No. 265. 

























Electrical Division ' 6 amp., 125 volt 
ET eRe N12: dee 4 a VALPARAISO, INDIANA Dende la 


sale sitietatald 


VZ3 
ELEM ITE 





ME ee) 


* 


Three Type “XL” 
Plugs with an in- 
stallation connect- 
ing the power sup- 
ply for General : 
Seiad eeeniinns FOR ELECTRIC HEATING APPLIANCES 
apparatus used by 
Los Angeles Bureau 


of Power & Light. 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 











XL Plugs carry XL-3-12 PLUG XL’s come in 4 

three 15-amp. plug designs, 

contacts Sold by more than 250 9 receptacles 
radio parts jobbers. 


SINCE 1915 










ae 


Write for Bulletin’ D-118 
CANNON 


GANNOG) BLECURRUGC Ges 


boelgmind Company 3209 HUMBOLDT ST. LOS ANGELES 31, CALIF. 


a | 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 










In Canada and British Empire : World Export (excepting British Empire) : 
Cannon Electric Company, Ltd., Frazar & Hansen, 301 Clay Street, 
Toronto 13, Ontario San Francisco 11, California 


OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 
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Now YALE .. . famous for 
its locks and materials han- 
dling equipment... gives you 
an enclosed electric heating 
element that you kvow will 
give uniform heat. 

That’s the word we want 
you to associate in your mind 
with YALE—wzniform. We're 
putting into this heating ele- 
ment the same craftsmanship 
that made “YALE” the No. 
1 name in locks... in order 
to make “YALE” the No. 1 
name in electric heat. For 
example, YALE’s famous 
manufacturing controls re- 
sult in: 


1. uniform distribution of the 
refractory within the sheath 
for uniform insulation 


2. accurately centralized lo- 
cation of the resistor—equi- 


“YALE 


Makers of the famous YALE lines of Locks, Hard- 


ware, Door Closers, Hoists and Industrial Trucks 


distant from the sheath 
throughout its length — for 
uniform heat transfer 


We are now in production at 
our Buffalo plant on the first 


YALE £/e 


THE BRIGHT § 
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NAME seta s 


TITLE 


COMPANY. 


ADDRESS 


CITY 


of a complete line of electric 
heating units. You can get 
immediate shipment on the 
YALE Electric Rod-Type 
Heating Unit. 


THE YALE & TOWNE MANUFACTURING COMPANY 


YALE Electric HEATING UNIT SALES 
Room 1683, Chrysler Building, New York 17, New York « MUrray Hill 9-6700 


Please use this coupon to get further information. 
Also describe your application in space below. 


i iacccenaipertinincinitl ON Caecariertacancmnastitilaininn 
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Reliable has added something to the usual type of 
spring service. Reliable gives sound advice on springs 
—as well as extra built-in quality, and deliveries 
which meet production schedules. Perhaps we can 
help you also to develop a better spring for your 
exact purpose — the best spring is always the cheap- 
est in the end. And we are just as interested in telling 
a customer when his springs are being made too well, 
and too costly, for his practical needs. 

Reliable springs range from the tiniest, most sen- 
sitive type for finely balanced precision mechanisms, 
up to much heavier springs. We are accustomed to 
close tolerances, accurate end treatments and finish- 
ing, and all the other requirements of fine spring 
making. Fussy and tricky shapes are a steady diet 
with us. We have special automatic equipment which 
cuts down operations and thus costs, with more uni- 
form results. We maintain a large stock of multi- 
purpose jigs and dies which often eliminate tool costs. 

We are well equipped and ready to show you a kind of 
service, on springs, wire forms and light stampings, that 
you never had before. Write for bulletin ‘‘The Craft of 
Spring Buying.” 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 FULTON RD. CLEVELAND 9, OHIO 
Representatives in Principal Cities 


YOU CAN RELY ON WINALL 





HELP_ TD 


PRODUCTION SCHEDULES 


with 


DETROIT POWER 
SCREWDRIVERS 


Note sim- 
plicity of 
fixture for 
moving 
assembly 
from screw 
hole of 
screw hole. 


Complete 
assembly 
st 2 
screws 
driven in 
45 seconds. 


Amazing speed — ease of 
operation! — Will drive 
standard machine screws, 
sheet metal screws, self- 
tapping screws with stand- 
ard round, flat, binder, 
fillister, or hex heads and 
special heads. 


DRIVES SCREWS 
AT ONE SECOND 


& 

ALL SCREWS 
DRIVEN TO 
UNIFORM 
TENSION 
8 
NO MARRING 
OF HEADS 
e 


Cuts show simple fixture 
for driving screws on an 
arc, with all screws driven 
to the same depth. 


D = & fee, 


(EPL Y 
RE es. 
a“ 


Ss Th a 


2817 WEST FORT ST. © DETROIT 16, MICHIGAN 


Keliable Springs 
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Better electric motors 
through 


m Fut - pull, quiet-running J & H J ACK & HEINTZ 


Mass Precision 
lecirie Motors fractional horsepower motors help sell the 


& appliances and machines they operate. 


Soundly engineered . . . solidly constructed . . . mass-precision 
produced .. . they are providing dependable, long-lived service. 
More than a million already are in use. Write for full details on 


the J & H motor to fit your requirement. 


in Magnetos 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 





PRODUCTS 


IGH speed machine-winding of electric 

motor armatures necessarily exposes mag- 
net wire to some rugged treatment. Insulating film 
must be tough, yet pliable. Copper must have the 
proper degree of anneal to ‘stay put’’ and insure 
uniformly filled slots and compact end-loops. 


The all-around (in the groove and out) ‘’winda- 
bility’’ of ESSEX EXTRA TEST MAGNET WIRE 
in this and other exacting applications cannot be 
excelled. 


ESSEX WIRE CORP. 


FORT WAYNE 6, INDIANA 

Plants: Fort Wayne, Indiana; Detroit, Michigan; 
Anaheim, California. Warehouses* and Sales 
Offices: *Atlanta, Ga.; *Boston, Mass.; *Chicago, 
Ill.; Dallas, Texas; Dayton, Ohio; *Detroit, Mich.; 
Kansas City, Mo; *Newark, N. J.; Philadelphia, 
Pa.; *St. Louis, Mo.; Cleveland, Ohio; Milwaukee, 
Wis.; San Francisco, Calif.; *Los Angeles, Calif. 


| 
| 
| 


PRECISION 
CONTROL 


calls for 
HAYDON Timing 


Combustion safeguard mechanisms require precision, 
ruggedness and quality construction in every component 
. that’s why Wheelco Instruments Company chose 
Haydon timing for their extremely dependable Model 
1131A Flame-otrol. This Wheelco safety device not only 
shuts off both main and pilot valves immediately on flame 
failure, but also provides a time delay for purging the 
chamber of combustible gases before relighting can be 
attempted .. . Haydon’s +1600 series motor provides the 
accurate timing element. 
Haydon motors are widely used in many combustion 
control devices such as day-and-night thermostats, stoker 
controls, oil burner controls, safety devices, etc. There is 
a Haydon unit to meet every timing requirement .. . 
9 different motor series, hundreds of speeds from 450 rpm 
to 1 revolution per 1000 hours . . . variations to fit 
your specifications. 
Typical of constant engineering advances is a new Haydon 
slow speed motor, soon to be available for 1 revolution 
per 12 hours, 1 day and 1 week . . . inexpensive timing 
for thermostats, switches and control equipment. 
Take advantage of Haydon timing experience; have oa 
representative call. Write for the new Haydon Engineering 
Data Catalog. 


Write Haydon, 2504 Elm Street, Torrington, Connecticut 


JUN 


MANUFACTURING COMPANY a 
TORRINGTON Gy CONNECTICUT 


R 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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Get tuto Production ina few howrs 
wt WHISTLE 
ADJUSTABLE 


he 
a 
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Same Crs li 
Perforating Dies are 
in use everywhere... 
working in both large 
CIM Lilet ttt 


* 
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Whistler perforating dies now offer a double-barreled ad- 
vantage in getting into production faster. Standard sizes 
of round hole punches and dies... !/32 to 3”...can be shipped 
promptly. Special shapes...squares, ovals, rectangles, 
group and notching dies, are quickly made to order. 


Equally important, set-ups are simple...take only a short 
time. Same units can be rearranged or units added in 
setting up different jobs. Production is thus speeded while 


There are plenty of oth dvant i i , " é 
. Te ae te ae die costs are amortized through continued re-use. 


Whistler Adjustable Dies. It makes sense to get 


_ — ae wen = _~* do. Write No special tools are needed. All parts are interchangeable. 
u istier . , . . a 
. eee The heavy duty series of punches and dies easily pierce 
tat ty eM te 


Visit Whistler at the Buffalo Industrial Progress Exposition, May 14th to 23rd 
APRIL 1948 





CUSTOM MOLDING 
to meet 


ALL REQUIREMENTS 


|| Bie ae © DYNAMOTORS 
! and other products 


SPECIAL ac, ve 
& umversa,. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 


These bobbins for use in power relays were 

molded particularly to meet the needs of firms : 

ian Miecietentinit thane 212 SOUTH STREET. STAMFORD. CONN., 
We are equally well able to furnish molded 


parts for almost any kind of industry. We are 

skilled die makers and consequently our mold- a : [ [ 

ed pieces are accurate. We also know the lim- View Val wr e 
itations that are imposed by the type of mate- A PREFERRED DELIVERY SCHEDULE TO A 
rial used, and we do not promise the LIMITED NUMBER OF LARGE USERS OF 


impossible. 
We'd like to talk over your proposed article SMALL TRANSFORMERS 
& 


and show you the advantages of plastics over 
other materials. Consult our representatives or | you use large production quantities of 
small transformers (50,000 or more per 
year), here is your opportunity to work out a 
unique, cost-saving arrangement with STACO. 
Under our new policy, we are reserving a part 
of our small transformer production to the re- 
@ quirements of a limited number of customers. 
If you are interested in a fast, reliable delivery, 
at a lower unit cost, of any type of small trans- 


ae a a = Jaco b former, built to your specifications, phone us 


collect for details. 


1204 SOUTHARD STREET, TRENTON 8, N. J. STANDARD ELECTRICAL PRODUCTS CO. | 
| 


write us. 


on 1979 


Telephone Trenton 4-5391 
401 Linden Avenue * Dayton 3, Ohio 


CONTACT THE | sc. utiman, 55 W. 42nd St., New York, N.Y. Tel. MAdison 7385 
K & J Telephone—Penn 6-0346 


REPRESENTATIVE STA Co 
NEAREST YOU Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 
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oad KKodalk 


...it’s Kodapak Sheet for 


reliability in dielectric uses 


fds 


Kodapak Sheet provides consistently stable layer 
insulation for relays, transformers. It forms well 
(no kinking) . .. makes compact windings . . . because it’s 
thin, flexible, soft. It’s readily adaptable to hand 
or automatic winding. A chemical neutral, it contains 
no conducting impurities. It’s particularly suited 
to low- and medium-voltage equipment. 


odo 


Kodapak Sheet insures non-corrosion primary 
insulation for wires and cables. It is extremely 
flexible ... “‘serves’’ well at high speeds. It 
provides an insulation that strips clean . . . that’s 
durable (ideal for switchboard and communications 


use) ... that reduces diameter of cables. 


Heed d lamina 


Kodapak Sheet gives long-lasting slot insulation 
in motors. It gives extra protection against moisture and 
corrosion ... provides smoother working surfaces and edges. 
This thermoplastic sheet has been used for over 15 years by leading 
manufacturers. To explore its possibilities for 
your products, send for our new book. 


Cellulose Products Division, Eastman Kodak Company 
Rochester 4, N. Y. 


Send for the new book—" Properties of Kodapak Sheet” } 


—just mail the coupon 


CELLULOSE PRODUCTS DIVISION 
EASTMAN KODAK COMPANY 


Kodapak Sheet hae clioaconieneiaeiibatien- 


... for practical, efficient insulation ene 





(please print) 


T.M, Kodapak Reg. US. Pat. Off Company 
Department 


Street 





MOTORS 


ARE 
“PEERLESS REGISTERED” 


T.M. REG. U. S- PAT. OFF. 


You need not pick Peerless 
shelf” for original 


allations. More than 


motors “off a 
equipment inst 
90% of all Peerless motors produced 
are manufactured to meet the specific 
operating requirements of the equip- 


ment with which they are to be used. 


This is one reason why Peerless mo- 


ipment. 
tors are registered—before shipm 


i nce 
The registration record is assura 


to both you and your customer that 
the Peerless motor has been properly 
designed for the equipment so as . 
give best possible ——— an 
long, satisfactory service. 

THE PEERLESS ELECTRIC COMPANY 


. or 

vers of Quality Motors j 

Manujacew a 7s 50 Years 
WARREN, OHIO 


INCREASE COIL WINDING 
PRODUCTION — REDUCE COSTS 


Truly a production ma- 
chine — Improves qual- 
ity of Coils — Tighter 
winding — Handles 
winding arbors up to 
36 inches — Winds 
wire from 42 guage 
fine to 16 guage heavy 
on any size coil up to 
11 inches OD. 


TENSION DEVICES 


Faster, better Coil Wind- 
ing — Exclusive spool re- 
moving feature assures 
greater production per 
operator—Accommodates 
16 to 42 guage wire, 
spools up to 6 inches OD 
—Used by America’s larg- 
est transformer companies. 


Our Engineers can help you increase Coil pro- 
duction and cut costs. Tell us YOUR prob- 
lem — No Obligation — WRITE NOW! 


ASSOCIATED PRODUCTION CO. 


2655 W. 19th St. 


Chicago 8, Ill. 


Sheet Metal Assembly 


Better 


Faster 
at 


Lower Cost 
with 


WASHER TYPE 


PALNUTS 


Handle ONE part ED instead of THREE 


These inexpensive one-piece 
“Palnut” self-locking nuts per- 
form the same function as 
regular nut, lockwasher and 
plain washer combined. You 
not only replace three parts 
with a single “Palnut.” but 
power drivers may be used 
to further speed up assembly. 
Special sockets for power 


SE 
= 


drivers pick up, spin on and 
tighten “Palnuts” in one oper- 
ation. Once tightened, “Pal- 
nuts” stay tight under vibra- 
tion — assured by their exclu- 
sive double locking spring 
action. Send for samples. Ask 
for engineering literature on 


entire “Palnut” fastening line. 


THE PALNUT COMPANY 


66 Cordier Street 


Irvington, N. J. 
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Test shows Roevar Magnet Wire (magni- 
fied) wrapped on its own diameter, with- 
out appreciable loss in dielectric strength. 


TRY ITS ABRASION RESISTANCE, to learn how tough an in- See ae 
sulation is. Roevar Magnet Wire shows a three-to-one advantage we es 

over standard enameled wires. And such superiority makes Roevar 

wire your first choice for high-speed winding operations. 


Besides its strength and toughness, Roevar Magnet Wire insulation 
has high dielectric qualities, is extremely flexible, and has excep- 
tional resistance to solvents used in coil-treating varnishes. Impor- 
tantly, too, Roevar Wire costs less and is of smaller diameter than 
magnet wire with paper, cotton or silk insulation. It is furnished in 
sizes No. 14 to 40 A.W.G. 


Roebling engineers are anxious to cooperate with you, in helping 
determine where Roevar Magnet Wire can be used most effectively 
and to assure best results. Write for full information and samples 
of the wire. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


* WIRE ROPE AND STRAND *& FITTINGS * SLINGS ag a 4 ~ 
% SUSPENSION BRIDGES AND CABLES * AIRCORD, ong 


AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE 


ROPE SYSTEMS * ELECTRICAL WIRE AND CABLE bape, 
* SKI LIFTS * HARD, ANNEALED OR TEMPERED . A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, . 
FLAT WIRE, COLD ROLLED STRIP AND 
COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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Write for your copy of GQ) 


BULLETIN 200 on automotive electrical control devices for... 


Passenger Cars Trucks and Trailers 


Busses and Trackless Trolleys | Tractors 


Distribution limited to equipment man- 
ufacturers and design engineers. Request 
your FREE copy on company letterhead. 
Address Dept. L-4 


R-B-M pDiviISsION 


Essex Wire CORPORATION 


Logansport, Indiana 


Battery Chargers Industrial Electric Trucks 


Marine and Diesel Engines Gas Engine Auxiliaries 


Aircraft 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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A DEPENDABLE SINGLE SOURCE FOR 
ALL YOUR FASTENING REQUIREMENTS IN 
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A BROAD RANGE OF SIZES AND HEAD STYLES 
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... plus virtually every one of the standard and q at : | S$ E ND F 0 R YOU R 


special fastenings used in the industrial field. ‘\cqsqpAS! AL FR FF caevsnene 
Delivery of numerous types and sizes of metal 7a. i S , 

fastenings may be had promptly from our inventories. BUYERS GUIDE! 

Frequently, items not available from stock can be pro- = tah Detinebatew to tes 

duced and supplied within a few weeks after entry of © 200,000 Items 

order. Try Sterling service next time you buy — you © 124 Full Size Pages 

can depend on it. 


@ Valuable Technical Information 
27 YEARS OF CONTINUOUS SERVICE 


TO BUYERS OF METAL FASTENINGS 
PHONE, WIRE, OR WRITE TODAY 


STERLING couran 


219 W. Jackson Blvd., Chicago 6, Illinois, Harrison 9880 


UNION TRUST BUILDING, CINCINNATI 2, OHIO 
17 WEST MARKET STREET, INDIANAPOLIS 4, INDIANA 


STERLING BOLT COMPANY 
219 West Jackson Boulevard, Chicago 6, Illinois 


Please send me, without obligation, a copy of your 
new easy to use catalog. Please print. 


NAME____ 
POT ricci 


OUT cicennesncihneestcaeiticeaecatininitins tii emsemsijiinsainiaintimapataatialiatn 


DN cin etnie 


SALES 


OFFICES: 161 WEST WISCONSIN AVENUE, MILWAUKEE 3, WISCONSIN 


1228 NORTH HADLEY STREET, ST. LOUIS 6, MISSOURI 


APRIL 1948 
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UL) Approved 


JACKETED CORDS IN COLOR 
. another PWC first 


Such appliances as vacuum cleaners, food mixers, office 
machines and floor polishers may now have the sales appeal 
of jacketed cords gleaming in matching or harmonizing 
colors . . . thanks to PWC engineering and research. 
PWC light, medium and heavy duty (SVT, SJT and ST) 
flexible cords are here with sheaths of gray, ivory, brown, 
red, green, blue, and other shades, as well as black... and 
they're UL approved. Thus, another first for PWC, world’s 
— exclusive manufacturer of plastic insulated wire 
and cable, enables manufacturers using even 600 volt No. 
10 AWG four-conductor cords (larger on special order) to 
join the hosts of PWC lampcord Suen giving products 
the final eye-appealing touch of color. 

These colorful new cords have the same phenomenal 
electrical and mechanical properties as PWC black-sheathed 
cords. Their resistance to age keeps them resiliently good- 
as-new practically ieee tas to that: extreme flexibility, 
high moisture and abrasion resistance, immunity to vege- 
aie. mineral and lubricating oils as well as acids, alkalis 
and other chemicals. And they won’t support combustion. 
May we talk PWC performance on these or other wires or 
cables in terms of your specific needs? 


RADIO HOOK-UP WIRE 
so°C. APPLIANCE & SWITCHBOARD WIRE 
MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 


HEAVY DUTY FLEXIBLE CORDS 


CONTROL CABLES 
ma MINIATURE HEARING-AID CORD 


CORD SETS 


PLASTIC WIRE 
.& CABLE CORP. 
405 East Main Street 
Jewett City, Connecticut 


DUM// 


MEMORANDY 


ll custom BUILT = 


Il FRACTIONAL ~“H.P. MOTORS 


ENGINEERED “PRECISELY” 
to fit your most exacting applications 


VARIABLE VOLTAGE DRIVES ~ 


LOW INERTIA DC MOTORS 
either MOTOR GENERATOR SETS 


DYNAMOTORS 
Magnet 
Permanent Mag UNIVERSAL MOTORS 


SYNCHRONOUS MOTORS 
SELSYNS (POWER ae 
SINGLE PHASE MOTOR 
3 PHASE MOTORS 
Capacitator Start 


& Split Phase 
Repulsion-Induction 


ELEKRAFT manviActurins 60. 


W, WN. J. 
8 ACKERMAN AVE. cLirto 


or 
Wound Field 


SAVE YOU 


-MONEY= 


without sacri- . 
z =: No. 300 Series 
ficing quality! Socket and 


d 
No. 60 A-J Jewel) 


No. A900 
Series, DC 
(with Bayonet 
Socket and 
No. 75 A-F Jewel) 


REDUCE YOUR 

COSTS to meet the 
growing demands of a competitive market with 
these new low-priced DRAKE items .. . but still 
get such features as: 

e UL Listing e With A900, posi- 

e Availability of a tive lock to elimin- 
variety of mount- ate lamp loosening 
ings from vibration 

And DRAKE Jewels are stand-outs, too ... choice of 
28 combinations of color and finish of glass! 


* Get the full story on the big DRAKE line — 
send now for new Catalog E, just off press. 


Socket and Jewel LIGHT ASSEMBLIES 


CEE ea Le 


SAP Pe a 
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SIDE VIEW 


If you have an application that requires 
non-sticking, low contact resistance at 
high currents, we suggest Mallory D-54 
as a well-proved metal for the job. 


Mallory D-54 metal is a contact mate- 
rial of silver and cadmium oxide. Its 
electrical conductivity is very high and, 
at the same time, it has non-sticking 
properties. Operated continuously over 
long periods, it maintains a low contact 
resistance and shows practically no 
material loss. Its price compares favor- 
ably with that of silver itself. 

Because of these reasons, D-54 is 
widely used in industrial electric truck 
contactors, motor starting contactors 


mia why 


RL nai ii Waa 


and industrial relays and switches. 


The contacts you see above are faced 
with a 14” thickness of D-54 and were 
used in an industrial electric truck. 
After more than 150,000 makes and 
breaks, they are practically as good 
as new. This performance is quite 
typical of D-54. We’ll be glad to tell 
you more about D-54—glad to contrib- 
ute engineering assistance also. 


IT’S 5000 TO 1 THAT A MALLORY STANDARD CONTACT 
WILL MEET YOUR “SPECIAL” REQUIREMENTS 


P.R. MALLORY & CO. Inc. 


ALLORY cuccreicat 


‘CONTACTS & CONTACT ASSEMBLIES. 


P. R. MALLORY & CO., 


APRIL 1948 


ine. 


they oper 


practical 


INDIANAPOLIS 6, INDIANA 


FACE VIEW 


roi 


yno wedLr 


(Above) 

C a ordering information on 
the Mallory line of Contacts and 
Contact Materials will be found 


in this catalog. 


(Below) 

The Mallory Contact Data Book 
contains everything you want to 
know about contact design, con- 
struction, application and mate- 
rials. Free to engineers who write 
on company letterhead. $2.50 
to others. 
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DRIVE RECORDERS ...FANS 
~--and other devices 


@ It pays to use Alliance Motors for sound 
recorders, fans and many other devices. Mass produced 
at low cost, they're engineered for each job. Motors 
for continuous or intermittent duty can be supplied 
semi-enclosed or completely enclosed, with oilers. 
Coming in varying stack thicknesses to provide the 
right amount of power, the entire power range runs 
from about 1/400th h.p. up to 1/20th h.p. Also, speeds 
from 1550 rpm down to 500 rpm provide a versatile 
line of shaded pole induction motors designed for 


quiet, efficient operation—for economy and long life! 


ALLIANCE MODEL B SPECIFICATIONS 4-pole 
shaded induction motor. Motor as illustrated is 
3%" square with a 1%" stack thickness. Other stand- 
ard stacks are %" and 14%4”—squirrel cage rotor— 
semi- or fully-enclosed construction. 

Operates on 115 volts, 60 cycles, single phase. 
Weight as shown 42 Ibs. Starting torque approx. 
40% of torque at full load rating. Can be made 
with single or double 546” shaft. Construction is simple 
but rugged throughout. 

Model B is ideal for operating sound recorders, fans, 


AIR CONDITIONER ROOM HEATER heaters and many other devices. 


AIR CIRCULATOR 


WHEN YOU DESIGN—KEEP 


CS ortS 


oN Nice nov "wa 


ALLIANCE MANUFACTURING COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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Specify 


7 
PRESSURE “Oe 


\ 
WS 


UT TORS MTEC on all Cord Sets and Mie 


Sh ok 
ae 
iS Ks 


Supply Cords You O 


NOW RECOGNIZED BY UNDERWRITERS’ LABORATORIES! SPECIFY 
THE LABEL YOUR CUSTOMERS WILL PREFER, LOOK FOR AND USE 
AS A “QUALITY MEASURING STICK’ ON YOUR APPLIANCES! 





\ 
Here are PRESSURE SENSITIVE Label Advantages: ean 


Your “Seal of Underwriters’ Approval” Stays on the Ask for names of manufacturers supplying \ 
Cord. Pressure Sensitive Underwriters’ Approval Labels on 


=) anil a ‘ cord and cord sets. We'll send you a list and have the 
Pressure Sensitive Labels won't “stick out” to spoil manufacturer nearest you send you a cord sample 


look of cord or appliance. with a Pressure Sensitive label on it! 


Whee’? alsle Himalie sae tenes hatha — OR, FILL IN COUPON BELOW AND SEND IT TO 
or clothing or drapes YOUR PRESENT CORD SET SUPPLIER — 
Pressure Sensitive Labels improve the looks of both 


the cord and the appliance. 
Gentlemen: 


We'd like to see a Pressure Sensitive Underwriters’ 
Approval Label on a sample of the cord set you 


“a regularly supply. 
EXSTICPLRTL § «= MCLEE Ficor rsh somo 
te Firm Name ia icntasiabaaindleasagiedainevcihiiatl 
IE si ccniteicthee cin Recipes acecciocectiad 
RO COMIN inc teenie ee ee ee 


P.O. Box 305 — Providence “ Rhode Island 
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We wouldut make 
CAST GOLD... 













At the twist of a dial, the new Tri- 
Clad Type ACA induction motor 
changes speed quickly and accu- 
rately. No power-converting equip- 
ment needed. 





The ACA motor is a single, compact 
unit, only slightly larger than a con- 
stant-speed motor. Standard NEMA 
frame dimensions are used, so 
mounting is no problem. 


For remote speed control up to 10 
feet, a flexible cable is available. For 
longer distances, an inexpensive 
pilot motor may be used. 

















Tri-Clad Type ACA motors are 
now being made in ratings from 


3 to 200 hp. Write for Bulletin 
GEA-4883. Apparatus Dept., 
General Electric Company, 
Schenectady 5, N.Y. 
with any greater attention to basic materials, CORED V WAGER AA Looe tC 
precise finish, rigid specifications than we do 


our present line of 















ADD PerfectionTO GOOD 
Tubular, Split and Compression Rivets MACHINE DESIGN...ADD 


—Cold Headed Specialties—Rivet Caps TRICO ro) 8 a-e 


—Bottom Studs. 
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BS DANO LEADS THE FIELD 


For Dependability, For Superior 

PA M A % a 7 | 4 ¢ O « Performance, For Coil Perfection. 
: ALL TYPES OF COILS 

x is d a emma e | d on S fe MADE TO YOUR ORDER THE DANO 
ALSO TRANSFORMERS TO ELECTRIC CO. 


sd H I i pa D 3 i p H | A 3 x ’ i 3 | | s YOUR DESIGN 93 MAIN ST., WINSTED, CONN. 
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BETTER CONTROL UNITS 


for your products 
at low cost 


Relay 


YOUR PRODUCT will be judged by its performance . . . and no 
product car perform better than its control unit. 


Good . . . dependable control is available at low cost. Ingenious 
designs and highly developed production technique make possible 
both top quality and low cost in Brown-MH control units. 


Over eight thousand different controls for temperature, pressure, 
vacuum, humidity, pilot protection and many other factors are avail- 
able. This fact alone enables the Brown-MH organization to more 
successfully fulfill your exact requirements. 


Call in the local Brown-MH representative early in the design of 
your products. His suggestion at this stage may improve the final 
performance of your product. 


THE BROWN INSTRUMENT COMPANY, 4466 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada and throughout the world 


LEE EEE 


Con-Tac-Tor 
/ Mercury Switches 


Eliminates contact troubles for- 
ever. Permanently sealed in glass 
against dirt, dust and corrosive at- 
mospheres. (Metal to metal contacts 
also available, where desired.) 


Potentiometers 


Provide an electrical means of mod- 
viating control through a 135-ohm po- 
tentiometer circvit. 


Air-Operated 
A simple and inexpensive means 
of obtaining good modulating 
control where compressed air is 
available. 


Dependable Controls 


FOR BETTER PRODUCTS 
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HOW WOULD YOUR CUSTOMERS WRITE 


To sell—and to stay 
sold—your heating ap- 
pliance has got to be 
equipped with a cord 
that can take the heat. 
It’s got to be a good, 
sturdy cord —and it’s 
i got to be good-looking. 


How can we cut costs 
with portable tools 
that are continually 
out of service due to 
« power cord failure? 
* A tough, flexible cord 
- on every power tool 
— would go far in our 
race to meet produc- 
tion goals. 


Just look at that 
frayed cord. It looks 
terrible, and I suppose 
it’s dangerous. Why 
don’t “they” put de- 
cent cords on appli- 
ances, so I don’t have 
to worry about product 
failure and blown 
fuses? 


We could lick this 
problem of oven down- 
time, if the wiring in 
the ovens could stand 
up against heat. There 
must be new cables 
on the market that 
7 could make these ovens 
« top-notch producers. 


YOUr Wiring yay 


He's talking about Deltabeston* cords, built to beat 
the heat and to take plenty of punishment. You'll find 
the cord you need—along with full specifications—in 
the new Deltabeston Wires and Cords Catalog. 
Write to Section M1-422, General Electric Company, 
Bridgeport 2, Connecticut, for your copy. 


You can meet his demand easily when you equip 
tools with Flamenol* portable cords. Flamenol cords 
are made to outlast conventional types, are made to 
resist the effects of oils, greases, moisture, flexing—in 
fact, most destructive shop conditions. Put Flamenol 
cords in your specs to build sales and prestige for 


your product. 


Are you the “they” she’s talking about? Could your 
product profit by a better choice of cord? Flamenol 
rip cord has everything the young lady’s asking for 
— smart appearance, long life, and the ability to 
take plenty of abuse. Flamenol cords resist sunlight, 
oils, grease, acids, and alkalies. For information on 
Flamenol cords, write to Section M1-422, General 
Electric Company, Bridgeport 2, Connecticut. 


That's right, there are now Deltabeston cables for 
every high-heat condition up to 200 C (392° F). Felted 
asbestos, braided cable, sheathed cable, and the 
new silicone cables form a complete line for all heat- 
beating requirements. 


Whether your problem is a good, long-life power cord 
or reliable heat-beating wires and cables, you’ll find the 
answer your customers want in the complete General 
Electric line. Get your planning started by writing for 
information to Section M1-422, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U. 8. Pat. Off. 


A Fut Line OF PORTABLE CORDS AND 
HEAT-BEATING WIRES AND CABLES 
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The polished reflector is fastened to the cast aluminum case of The battery springs are fastened to the case with two Binding 
the synchronizer with three Binding Head P-K Type “F” Self- Head P-K Type “Z” Self-tapping Screws. Holes for these screws 
tapping Screws. One operation completes the fastening — simply are drilled at a 1244 degree angle. When machine screws were 
driving the screw in plain, untapped holes. Type “F” cuts its used, tapping was difficult, and the fastening frequently loosened. 
own threads ...can be removed and reinserted without impair- One P-K Type “U” Screw is used for fastening the insulating 
ing security. sheet to the case. 


WueEn Jen Propucts Co. started assembly of their handy JEN-FLASH synchro- 
nizers with machine screws, they soon found fastening costes running too high. 
By changing over to P-K Self-tapping Screws, they achieved an assembly saving 
of 50%, and greatly improved product strength. 

With direct costs of assembly the highest ever, now is a good time to question 
every fastening in your operations. Find out if you are missing the obvious 
savings of the P-K “short-cut” method. In 7 out of 10 assemblies studied, P-K 
Screws permitted savings up to 50% by eliminating tapping, nut-running, 
riveting, and other needless operations. 

Ask a P-K Engineer to tell you how you can apply these advantages, or, mail 
assembly details for recommendations. Parker-Kalon Corp., 200 Varick St., 


New York 14, N. Y. 
Sold Only Through Accredited Distributors 


Poe uf G 
on f : R Pat On “> : caRy 
ope HEX HEAD ' Famyee “F-Z" PHILLIPS 


“q" “q" 


PARKER-KALON [ff - : SELF-TAPPING SCREWS 


OTHER PARKER-KALON PRODUCTS COLD-FORGED SOCKET SCREWS « HARDENED SCREWNAILS AND MASONRY NAILS « SHUR-GRIP 


FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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OHIO 
MOTOR 
BRUSHES 


As a basic man- 
ufacturer for 
the past 30 
years our or- 
ganization has 
been dedicated to the task of 
designing and manufacturing reli- 
able quality generator and motor 
brushes. Throughout all industry 
Ohio Carbon brushes have set 
a standard for dependability. 
Keep a stock of them on hand 
and you will have efficient motor 
performance at your fingertips! 


Send for 


Our Reference Book in your category: — 
Industrial, General Purpose, Mining, 
Welding, Refrigeration, Appliances, 
Transportation, Carbon Specialties. 


ORDER YOUR 
CARBON BRUSHES 
FROM A 

SINGLE. 








HOW: WOULD You Do 
THIS SOLDERING JOB? 


¥ 


Profit-Wise Maniiadiarer: 


use IDEAL “Thermo-Grip” 


SOLDERING TOOLS 


Here, again, you see how electrical manufacturers make 
difficult jobs easy—with resultant increase in production, 
improved quality, and lower costs by using Ideal 


“Thermo-Grips”. 


FASTER...These units give instant heat 
— no preparation or pre-heating. 
Always ready to use—for soldering 
wires, terminals, lugs, tubing, and 
other types of solderingand brazing. 


EASIER ... Leaves one hand free to 
handle solder. Unit is portable for 
maintenance work. 


BETTER WORK — 

IMPROVED QUALITY... Assures com- 
plete adhesion of solder to parts. 
No cold flow solder joints. No 
waste of materials—no damage— 
no spoilage. 


SAFER=-CLEANER... No open flame— 
No fumes. Resistance heating prin- 
ciple concentrates heat at low volt- 
age. Unit is fully insulated. Draws 
current only when in use. Ask your 
wholesaler for full details and Free 
Demonstration today! IDEAL 

INDUSTRIES, Inc. 
Sycamore, Illinois. 


Fork” Attachment 
For soldering in restricted 
spaces where straight 
tools cannot be used. 


el 


“Plier” Attachment 


Forsoldering applications 
where work may be held 


in jaws and heated. 
“Pencil” Attachment \ 
For spot or seam solder- 
ing where ground clamp 
may be attached to metal 


part of work to complete 
circuit. 


VOIR Td Ore d eA 


THE OHIO CARBON COMPANY 


12508 BEREA ROAD * CLEVELAND 11, OHIO 


AMERICA’S LEADING WHOLESALERS 


Canadian Distributor: Irving Smith, Ltd., Montreal 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 


THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. . . . + St. Louis 1, Missouri 
Telephone CHestnut 2668 


my ering gq COMPANY 
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E-Z AUTOMATIC 


FOOT PEDAL WIRE STRIPPER 


WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


COLONIAL 
WIRE STRIPPER 


Always ready for use. Its triplicate action 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedai 
movement. 


of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 
ders attest to its superiority. 


A foolproof, frictionless unit for uniform 
and continuous production. fio springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


PYRAMID PRODUCTS COMPANY 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 


6 WACK. 


with this 
industry-accepted 


E DELAY TIMER 


Synchronous motor driven, automatic reset, designed to delay 
closing or opening of a timed electrical circuit for electronic 
equipment, heat application, conveyors, X-ray equipment, plas- 
tic extrusion and molding, and for recycling operations. Avail 
able in maximum intervals of 15, 30 and 60 seconds, 3 of 5 


minutes. Bakelite cased, 3 in. diameter. 


A few of the timers we build for Industry: 
@ Automatic Reset @ Signaling 
@ Push-button Automatic Reset 
@ Panel-mount Time Delay 
@ Behind-the-panel-mount Time Delay 
@ Running Time Meters 
@ Others for special purposes. 


We have more than 400 types of timers for you to choose” 


from. Write us your requirements. 


INDUSTRIAL TIMER CORPORATION 


112 Edison Place, Newark, New Jersey 





Prove the merits of a Pyramid Wire Stripper 
in your own shop on your own work. Send 
s your wiré samples and specifications so 
that we may accurately gauge your needs 


before shipping machine ond: instructions 


CORDSETS 


and ASSEMBLIES to 


SPECIFICATIONS. APPROVED 


MATERIALS. 


RUBBER or BAKELITE PLUGS 


R. I. Appliance & Cordset Company 
195 Weeden Street, Pawtucket, R. I. 


SPEEDY DELIVERIES 


of Accurate Stampings 


Specify FEDERAL Stampings when you need ac- 
curate short run stampings in a hurry. 


The new Federal method is speedy . . . keeps tooling 
costs low . . . produces high quality stampings. 


Send your prints today for prompt 
money saving quotations and fast deliveries. 


Federal Tool & Mfg. Company 
“Quality Stampings in Small Quantities" 
3216-M Washington Ave. N., Minneapolis, Minn. 
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ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


A CONTRACT PLACED WITH US EXPANDS 
YOUR PLANT TO INCLUDE: 


Machine Shop and Die-Making Facilities 
Four Large Fabricating Plants 

Spacious Aluminum Rolling Mills 

Wide Range of Stamping Presses 
Heat-Treating Equipment 

Gas and Electric Welding 

Complete Finishing Equipment 


1898-1948 
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e@ People who buy your products get their money’s 
worth. You give them what they need, made better than 
they could make it for themselves. You can do that 
because you are an expert in your field... experienced. 


We can offer you what you give to others... expert 
knowledge. Fifty years of working with aluminum 
and stainless steel forms the background of our ex- 
perience. Many manufacturers draw on it daily, to solve 
new problems of alloying, processing, and finishing. 


To profit from our half-century of experience with 
these excellent metals, you need only to call upon us. 
Our extensive modern facilities are yours, to help in mak- 
ing your products better... faster... for less money. 


CONTRACT, AUTOMOTIVE, AND AVIATION DIVISIONS 








All in one pac 
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You must have thought often of the mighty 
important role shipping plays in your busi- 
ness and private life, for you depend on 
shipping for practically everything you eat, 
wear or otherwise use... 

We of Railway Express know how diverse 
shipping requirements can be. With the 
addition of hundreds of new express cars, 
motor vehicles and other equipment, we are 
building our service to meet every one of 
your transportation needs. 

Such improvements, as well as rising main- 
tenance and operating costs, have made 
higher charges inevitable—but these charges 
will aid us in making Railway Express he 
high standard ship- 
ping service for you 
and for all America. 


RAILWAY EXPRESS 


. . Maintains 23,000 offices (there’s one 
near your factory, office or home); 


.. Uses 10,000 passenger trains daily; 


. . Has 18,000 motor vehicles in its pick- 
up and delivery services; 


. . Offers extra-fast Air Express with di- 
rect service to 1,078 cities and towns. 
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TION-WIDE RAIL-AIR SERVICE 
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Over 25 Years of Custom Building 


PLATE TRANSFORMER 1 Ph. 
3OKVA 10KV SEC. 
TYPE OF 1 


PLATE TRANSFORMER 3 Ph. 
12.5KVA S00-750V. SEC. 
TYPE OF3 


INDUSTRIAL TRANSFORMER 
10-300KVA For internal 
Wiring for Conduit 

TYPE SE 


INDUSTRIAL 
TRANSFORMER 
0.1 to ISKVA with 
internal Wiring 
Compartment for 
BX or Conduit 
TYPE SC 


WINDING LABORATORIES 


il 


ALBERMARLE AVE. TRENTON 3, N., J. 


ELECTRICAL MANUFACTURING 





need TOUGH, GOOD-LOOKING FLAMENOL* CORDS 


You know how much eye-appeal means these days— 
whether your product is a boudoir item or a machine 
tool. And you know how much more appearance means 
when it tells a story of durability. That’s the kind of 
double-sales punch you get when your product dis- 
plays a smart, tough Flamenol cord — built to sell, 
built to last. 


General Electric Flamenol rip cords for light-duty 
appliances, and Flamenol portable cords for medium- 
and heavy-duty items, have a tough thermoplastic 
jacket that resists water, oils, acids, alkalies, and sun- 
light. Its glossy finish can be cleaned with a damp cloth 


—looks new, stays tough for years. 


* Trade-mark Reg. U. S. Pat. Off 


Why not look into Flamenol cords as sales-builders for 
your products? For a free, all-inclusive catalog on 
cords, simply fill out the coupon and mail it to us. 
For detailed information, write to Section W2-422, 
General Electric Company, Bridgeport 2, Connecticut. 


ESE 


Section W2-422 
General Electric Company 
Bridgeport 2, Connecticut 


Please send me the new, free catalog, BUILDING WIRES, 
CABLES AND CORDS for every purpose. 


Company 


Street .. 
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FOR PERSONALIZED ATTENTION 
TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem 
take advantage of the diversified experiences of 
Jelliff in selecting the proper alloys for your 
specific applications. 


eS: 
VRE 
, News 


New Silicone Insulated 
3 kva transformer 


SAVES 35% IN WEIGHT 
TAKES 15% MORE OVERLOAD 


For recommendations, literature, prices and de 

B livery of Jelliff Quality Alloys get in touch with 
our nearest sales representative or communicate 
direct with Southport, Connecticut. Write or 
phone for Prompt Action. 


= 
JELLIFF SALES REPRESENTATIVES 


BOSTON, MASS. Phone: LIBERTY 1277 
White Sales Co., Room 502, 10 High St. 


CHICAGO, ILL. Phone: STATE 5292 
William Maxwell Co., 107 N. Wacker Drive 


CLEVELAND, OHIO Phone: MAIN 8585 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. 


LOS ANGELES, CALIF. Phone: TRINITY 7353 
Perlmuth-Colman Associates, 942 Maple Av. 


MINNEAPOUS, MINN. Phone: GENEVA 3373 
Volco Company, 622 McKnight Building 


NEW YORK, N. Y. Phone: CALEDONIA 5-1776 
R. B. Dana Company, 101 Park Ave. 


PHILA. PA. Phone: KINGSLEY $-1205 
S. K. MacDonald, 1531 Spruce St. 


PITTSBURGH, PA. Phone: CEDAR 3000 
Wm. M. Orr Co., 1228 Brighton Rd. 


ROCHESTER, N. Y. Phone: MONROE $392 
J. R. Hanna, P. O. Box 93, Brighton Station 


< 
SEATTLE, WASH. Phone: SE-0193 
Perlmuth-Colman Associates, 704 Third Av 


HULL, QUE., CANADA 
Mica Co. of Canada, Ltd., P. O. Box 189 


Core and coil assembly of DC Silicone insulated 
3 kvoa distribution type tronsformer manu- 
factured by Kuhiman Electric Co. of Bay City 
for Bureau of Ships, U.S. Novy. 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


item SRR ome) te 


bie as ae 
PaaS ce De eee! 
RESISTANCE WIRE STRAINERS + FILTERS 


SOUTHPORT CONNECTICUT 


Engineers of the Kuhlman Electric Company, 
working under contracts let by the Bureau of 
Ships, U.S.N., are using Dow Corning Silicone 
Insulation together with improved core steels to 
advance the design of dry type transformers. 
Size and weight of 3 kva distribution type 
transformers are greatly reduced without 
appreciable sacrifice of electrical character- 
istics. Core losses ore actually reduced, 
regulation is practically unchanged as indicated 
by data given in the table below. These 
transformers also pass standard tests for 
dielectric strength, induced potential, and 
humidification. 


COMPOUNDS 
Ignition Sealing 
Antifoam A 


Dow Corning Silicone Insulation offers electrical 
engineers unprecedented freedom in _ the 
design of similar dry type distribution or 
spot welding transformers as well as motors 
and generators. For more information write 
for pamphlet No. L 23-1. 


RESINS 


Electrical insulating 
Lominating 
Protective Coatings 


Weight in pounds | Silicone | Class B eRe FOR LONG, EFFICIENT LIFE 
oh poued Insulated Insulated A STURDY 


steel case) 48 70 SHASTIC* eT E A R i 


Volume, cubic inches 862 1020 
FOR ALL 


Losses in watts * ‘Molding 
RECTIFIER 


core 31.4 | 
| 105 | Extruding 
| APPLICATIONS 


total 136.4 
Coating 


Regulation in % 
100% Power Factor | 3.53(150°C. | 2.6(80°C. 
Laminating 


| rise) | rise) 
80% Power Factor | 4.35 (150°C. | 4.3(80°C. 
| rise) rise) 


PHOTO-ELECTRIC CELLS 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
Dallas « Atlanta 
In Canada: Fiberglas Canada, Ltd., Toronto 


OW 


_ Dow Corning 
‘Corporation @ Vickers Electric Division meets exacting specifications of 
modern electronic developments in manufacturing a broad line 


of Selenium Rectifiers and self-generating Photoelectric Cells. 


VICKERS ELECTRIC DIVISION 


ICKERS inc. 


2160 EAST IMPERIAL HIGHWAY 


orning — 
test im suttcomes | 


* 


EL SEGUNDO, CALIFORNIA 


ELECTRICAL MANUFACTURING 





The wand in the welder’s 
hand is a shielded arc electrode made of 
Riverside Phosphor Bronze. It is manufactured by one of 
Riverside’s customers, whose name has been synonymous 
with scientific achievement in arc welding for more than forty 
years. Almost like a magic wand, the electrode, when properly employed 
unites copper, brass and many types of bronzes which are difficult to braze. 


Phosphor Bronze is also used for building up and filling in bronze castings and 
surfaces of steel or cast iron. It leaves a dense high strength deposit of uniform 
structure. It is strong and non-corroding under widely varying temperatures and pressures. 


Riverside produces Phosphor Bronze in many alloys, three of which— 
Grades “A”, “C”, and “D” are adaptable to welding. Any one of these alloys may be 
the specific solution to your problems and serve to retain the good will of your customers. 
Write for literature, today, also get complete information about Nickel Silver and Beryllium Copper. 


INSIDE RIVERSIDE—ou, customers asked us to solve a serious problem. They were 
losing too much “down time” on their equipment because of small welding rod coils. It was 
imperative that the size of the coils be increased. Frankly, we did not believe we could 
crack this tough problem, but in jig time our engineers conceived.and developed an original 


A € SS 
method for handling large heavy coils. We now supply these and everybody is happy. <RIVERSI DE 
SS 


~ 





THE 


RIVERSIDE METAL COMPANY 


NEW YORK CHICAGO RIVERSIDE e NEW JERSEY HARTFORD CLEVELAND 
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This takes 8 seconds... 


That's the average time required to install a threaded nut, 
lock washer and screw, using a power screwdriver. 


This takes 5 seconds... 


A savings of 3712% in time—because no lock washer 
is needed—no wrench is ever required! SPEED NUTS* 


start easier, pull down faster. 


NOTE: Figures based on study conducted by independent time-study 


engineers. 


The stop watch tells the story. Flat-type SPEED NUTS 
can be applied much faster than threaded nuts 


and lock washers. This time-savings can mean 


real dollar-savings in your assembly costs. 


Time-saving is a primary feature of the 
entire SPEED NUT System of Fastenings. 
Push-On type SPEED NUTS zip over 
unthreaded studs. SPEED CLIPS snap 
into position. SPEED CLAMPS combine 
several parts into one for quick in- 
stallation. 

Here’s an example of proved savings: A 
leading vending machine manufacturer 


has reduced his assembly costs 25% 


with the SPEED NUT brand of fasteners. 
Your specific fastening problems may be 
answered in a comprehensive analysis 
prepared by Tinnerman engineers. 
Write for details on this service, and 
for your copy of the new SPEED NUT 
bulletin. TINNERMAN PRODUCTS, INC., 
2038 Fulton Rd., Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton 
In England: Simmonds Aerocessories, Ltd., Treforest 
In France: Aerocessoires Simmonds, S.A., Paris 


TINNERMAN 


FASTEST THING IN FASTENINGS 
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TT TYPE SOLENOIDS 


More pull — better closure — complete 
elimination of chatter and other electri- 
cal noise — these are just a few of the 
outstanding features of these Soreng al- 
ternating current solenoids of completely 
new design. Of sturdy construction, long 
life and low cost, too. We design them to 
give maximum performance on your de- 
vice or appliance. Send for Bulletin M- 


stain eonenaees Pasa iuines 
1901 N. CLYBOURN AVE. CHICAGO 14, ILL. 


PLUG-IN TERMINALS - 


SORENG Plug-in Terminals are fool-proof and 
trouble free. They maintain perfect electrical 
contact under vibration and the most rugged op- 
erating conditions. They are the perfect answer 
to the problem of low-cost requirements for 
making electrical connections. Available in bulk 
or assembled. Send for Bulletin M-48-P. 


SURFACE UNIT SWITCH 
FOR ELECTRIC RANGES 


This new switch is not only the result of many 
years experience of our own in switch building, 
but also incorporates the best ideas of range 
manufacturers, utility companies and design 
engineers. It provides ample clearance between ~ 
terminals, generous sized contacts for reducing 
arcing and prolonging life, and integral riveted 
construction of terminals and blades for mini- 
mum voltage drop. It has the satisfying “feel” 
et et ee ee 


Teal: 
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See the ATR Booth 137 at Radio Parts and 
Equipment Show — May 11th - 14th 


LURRENMF 
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“nm” 
BATTERY 
ELIMINATORS 


For DEMONSTRATING and TESTING 
AUTO RADIOS 


New Models . . . Designed for Testing D.C. Electrical 
Apparatus on Regular A.C. Lines. Equipped with Full- 
Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 
terference Free Operation and Extreme Long Life and 
Reliability. 


@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp. 


= ATR 


RADIO 
VIBRATORS 


Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Catalog—Today! 


AMERICAN TELEVISION AND RADIO CO. 
Qualiiy Products Since 1931 


SAINT: PAUL 1, MINNESOTA — U.S.A 


FOR SMALL MOTORS? 


} 
} 
| 
} 
| 





PUZZLED ABOUT 


LECTRICAL 
PAPERS 


You get safe, uniform, reliable elec- 
trical insulating papers for your small motors, 
generators, transformers, and other electrical 
applications from Hollingsworth & Vose. 
H & V papers are not only laboratory-tested 
for consistent quality, but, what’s more, they’re 
being widely and successfully used by some 
of America’s leading manufacturers of elec- 
trical equipment. 


H & V electrical insulating papers are made 
by specialists to conform to the highest stand- 
ards of manufacture. You can save money and 
avoid costly electrical hazards by protecting 
your product with them because they’re made 
with the right dielectric properties for safe, 
dependable insulation. Whether your require- 
ments are small or large, write today toH & V. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole i) Massachusetts 


% > 
#5 ron wo® 


Manufacturers of Technical and 
Industrial Papers 
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NEW OPPORTUNITY 
FOR oIMPLIFIED DESIGN 


GOOD SHAFT SHOULDERS 
AND FACE 


GREASE PACKEL 
LARGE GREASE CAPACITY 
BREATHING AND GREASE 
EXPANSION SPACE 


FACTORY 


STANDARD LOAD 
iY Fe: gene eect 


47 


44} 


d 


SUPERIOR DUST EXCLUDING 
AND GREASE RETENTION 
CONTACTS 


WIDE TYPE PLYA-SEAL BALL BEARING 


F YOU can simplify complicated assemblies . . . elimi- 

nate parts... then you can cut out machining opera- 
tions. Costs of both manufacture and maintenance come 
down. That’s why manufacturers have said that Fafnir 
did a lot of things at one time when they developed the 
Wide Type Plya-Seal Ball Bearing. It has its own grease 
chamber and breather provision. Contaminants can’t 
get in and grease can’t get out. 

It’s a single row bearing in a double row width. 
Plenty of room for extra grease, plus room for grease 
expansion due to aeration under high speeds. Better 
shaft support... no slippage. Full face on inner ring 
for complete shouldering. Three-piece seals . . . synthe- 
tic rubber washers supported between two steel retain- 


MOST COMPLETE LINE 
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ing rings to prevent buckling or bulging. Proof against 
common contaminants and temperature extremes. Seals 
easily removed and replaced as frequently as desired 
without injury to bearing or seals. It’s a ball bearing 
you can tuck away inside a machine and forget for years, 
yet it’s ready for complete inspection in a minute. 

Still another opportunity for machine designers, 
product engineers, manufacturers to cut out unneces- 
sary parts, to cut costs, to build extra dependability and 
minimum maintenance into their machines. Your in- 
quiry about the new Fafnir Wide Type Plya-Seal Ball 
Bearing will receive prompt attention. Fafnir engineers 
will work mind-to-mind with your engineers. The 
Fafnir Bearing Company, New Britain, Conn. 


Lupih 


BALL 
BEARINGS 








COLLYER QUALITY WIRES & CORDS 
match the quality standards built into your 
product and satisfy all customer require- 
ments. Electrical appliances and equipment 
of every kind— from flatirons to refriger- 
ators, lamps to table saws — are only as serv- 
iceable as the wiring that goes into them. 
Long, trouble-free performance is assured 
the user when Collyer Quality Wiring is part 
of your product. Send us your requirements 
and we'll recommend a Collyer wire to meet 
your needs, 


COLLYER POWER SUPPLY CORDS 


Types S and SJ Lead Cured Neoprene Jacketed Cords 
Type POSJ, SJ and SV Rubber Cords 

Types PO and C Cotton or Rayon-Covered Cords 
Type POT Thermoplastic Cord 


COLLYER INTERNAL WIRING 


Asbestos Wires for High Heat 

Asbestos Varnished Cambric for Heat and Moisture 
Thermoplastic Insulated Wires 

Rubber Insulated Wires 


ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection, 


., GRIPMASTER ALL-METAL TYPE 


“A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with o pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


GRIPMASTER CLIP-ON TYPE 


All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
ebsorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


Cig ESSE Ue Bile da 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


ine? esac. 4 

WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 


rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


PMASTER STRAIN 


2 li ee — 


118 AMSTERDAM AVENUE PASSAIC NEW JERSEY 
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IRVINGTON STRAIGHT CUT VARNISHED CAMBRIC TAPE 
The high dielectric strength of this insulation is backed up 
by high tensile and tearing strength, corona resistance and 
good resistance to corrosive fumes, moisture, heat and abra- 
sion. Its smooth, uniform coating of specially formulated insu- 
lating varnish is free from blisters, wrinkles and other insula- 
tion defects. 


IRVINGTON SEAMLESS BIAS VARNISHED CAMBRIC TAPE 
Possesses the excellent electrical and mechanical properties 

evel of straight cut plus greater elongation. It has sufficient elas- 

’ ticity to wrap tightly and evenly over irregular surfaces and 
around corners without rupturing the varnish film. This con- 
formability eliminates wrapping defects on armature, field 
and other types of coils. Transformer manufacturers use 
Irvington’s yellow seamless bias because of its superior oil 
resistance. 


ADHESIVE BACKED VARNISHED CAMBRIC TAPE 


Ivi-Bind is yellow straight cut or seamless bias varnished 

cambric with a pressure sensitive adhesive backing. This 

tacky surface holds each wrap firmly in place without con- 

—_ tinued tension. Like another pair of hands, Ivi-Bind speeds 

ween 4 «the insulation of coils and eliminates sealing the final wrap. 


For samples and complete technical data 
on these varnished tapes, write to: 
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COMMON DENOMINATOR 


T WOULD be hard to imagine a market more 
] diverse in character than that represented by 
the thousands of machines, applianees and equip- 
ment made by ELECTRICAL MANUFACTURING 
readers. 

These products range from adding machines to 


x-ray spectrometers, from percolators to pasteur- 
izers and power presses. 

Unlike though these products may be, they all 
have something in common. All depend on electrical 
energy for their operation or function. Power, control, 
heat, light, electronics, etc., are basic factors in their 
performance. 

It follows that the men who engineer such products are 
vitally concerned with the electrical characteristic and as- 
sociated mechanical systems that must be integrated into 
their designs. 

ELECTRICAL MANUFACTURING focuses editorially on these 
special design engineering problems...hence gets closest to 
the interests of the makers of all electrically operated products. 

You capitalize this strong reader appeal when you use the 
pages of ELECTRICAL MANUFACTURING to advertise your mate- 
rials, metals, electrical or mechanical parts, equipment or prod- 
uct finishes. 


99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N.Y 
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@ Here’s an M&W finish that permits accurate reten- 
tion of all desirable surface qualities of most metals . . . that 
adds lasting protection against heat, cold, weather, corrosion, 
stain and perspiration — Dulac Clear Universal Lacquer #462. 
It’s formulated to give good adhesion with either the spray, dip 
or brush method. And it fits into fast production schedules because 
in five to ten minutes this successful general purpose lacquer dries 
out of dust . . . hardens in one hour. For complete information, 
write for Technical Data Bulletin 110 or let an M&W technical 


consultant discuss your requirements privately with you. 


; . where incluslry goes with finishing froblems 


MAAS & WALDSTEIN. COMPANY "7". 


s osto PS; dies. 295 (CR ag 0 12, “©. bes Angeles. Pais 


PIONEERS 
IN PROTECTION 


id feast ¢ Oinition: SMITH- DAVIS CO.x:: '4Oms¥. Nanlie kailoowed. Los Ai aa 


Pacif s 
F PRODUCERS. OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED. ‘PRODUCTION FINI SHES 
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Specify Rugged 


Repulsion Start Induction MOTORS 


For Hard-To-Start Loads 


V Maximum Starting Torque 
V Minimum Starting Current 









Century type RS, Repulsion Start Induction, brush lifting, 
single phase motors combine the starting characteristics of 
the repulsion motor with the running characteristics of the 
induction motor. They start under full load with a minimum 
of current consumption and least line disturbance. 

Here are 7 of the many reasons why Century type RS 
motors provide outstanding long-life performance on appli- 
cations where single phase current is used. 









Strong and Rigid Frame. II- 
lustrating the 10 HP and smaller. 
Integral HP Repulsion Start In- 
duction motors. 











1. Rugged design and rigid construction of frame and end brackets 
hold shaft in alignment, contribute to long motor life. 


2. Large carbon brushes touch commutator only during starting, main- 
tain clean contact, assure long brush and commutator life. 


- Mica insulation in the commutator stands up under hard use. 
- Brass brush holder assures positive action and quiet operation. 
- Adequate ventilation system provides uniform cooling. 


- Thoroughly saturated and baked windings protect against damp 
atmospheres. 


7. Protected against dripping water and falling solids. 
Other type RS motors are built in sizes from '/2 to 20 horse- 


power. Many other types of Century motors are built in sizes 
from 1/6 to 400 horsepower. 


Specify Century for all your electric power requirements. 











End Bracket. Front end bracket 
assembly for 5 to 10 HP motor, 
showing cast brass brush holder, 
carbon brushes, indexing finger 
and end bracket ventilating grids. 


Cou kh | 










a 


Heavy Shaft Reduces De- 
flection and Noise. Illus- 
trating the Rotor for 5 to 10 HP 
motor, showing shaft, winding, 
Mica insulated commutator and 
ventilating fan. 





CENTURY ELECTRIC COMPANY 
1806 Pine St. . @ St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 
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Hoover Ball Bearings win in the raceway race because 
they are ground, polished and honed. Hoover is the only 
ball bearing manufacturer taking the third step .. . 
honing the raceway. The honed raceway is an exclusive 
Hoover feature that pays off Hoover customers with 30% 
longer bearing life, 30% greater load capacity, and a 
degree of uniformity and exactness in pre- 

cision, smoothness and quietness 

that sets a new standard 

of ball bearing efficiency. 


THE ARISTOCRAT 
OF BEARINGS [A 
7 Ay America’s only Ball Bearing with HONED RACEWAYS 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICH. 
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RADIBE 
“View. 





BESTOS 





ASBESTOS COVERED WIRE THAT MEETS 
YOUR MOST EXACTING SPECIFICATIONS— 


Shipped According to your Schedule. 


Increased manufacturing facilities have enabled us 
to go all out in the matter of service to our custom- 
ers... . “Shipped According to your Schedule”’ really 
means Shipped Ahead of Schedule. 

Users of asbestos covered wire—either solid or 
stranded—will find that RADIBESTOS WIRE will 
meet their every requirement for highest quality, 
neat appearance and durability. 











High manufacturing standards and careful inspection 
safeguard RADIBESTOS WIRE quality and guarantee 
its uniformity. 


Add RADIX SERVICE to RADIBESTOS QUALITY 
and you have the solution to your asbestos covered 
wire problem. 

















Tell us your needs and let us 
submit samples and quotations. 





























The sample card illustrated 





contains nine different styles 
of RADIBESTOS WIRE. 
Write for one today. 
















LOOK FOR ON THE SPOOL 


TRIES IL 


J 
2800 EAST S5TH STREET - CLEVELAND, OHIO 
Y 





























AUTOMATIC 
TIMING 


for Industrial Processes 





FLEXOPULSE 
TIMER 


¢ Use where ON- 
OFF operations are 


continuously repeated 


¢ The ON time and 
OFF time are each ad- 





justable on the dial 


Write for — Bul. 265 describing Flexopulse Timer and Bul. 291 
describing other Eagle timers and reset counters. 


MOLINE ILLINOIS 
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HUSITE as a trade name is becoming synonymous everywhere 
as a mark of excellence in electrical insulating materials. We 
are in a position to supply either BASIC RAW MATERIALS 
or final FINISHED FABRICATED PARTS on items indicated in 
the partial list below: 


GROUND MICA * NATURAL MICA © BUILT-UP MICA © LAMINATED 
PHENOLICS © VULCANIZED FIBRE * COTTON TAPES & SLEEVINGS 
VARNISHED CAMBRICS ©  YARNISHED TUBINGS 
FIBERGLAS PRODUCTS * SLOT INSULATING PAPERS 


Are You an Appliance, Motor, Industrial Heating 
or Electrical Parts Manufacturer? 
If so, we suggest you review your present 


insulating parts and send us an inquiry. 


HUSITE DIVISION of 


THE HUSE LIBERTY MICA CO. 


ESTABLISHED 1839 
171 Camden Street ° Boston 18, Mass. 
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g Piller’ Beumbjeld 


A GOOD COMPANY TO DO BUSINESS WITH 


RELAYS SMALL MOTORS 


me ELECTRO 
PROCESS TIMERS 


@ If you use any of these component parts in finished assemblies, it will 
pay you fo investigate the facilities that Potter & Brumfield offers. In the 
days of keener competition ahead, the character and stability of your 
suppliers will become increasingly important. Since you are certainly inter- 
ested in cost, quality and service, we suggest you investigate P&B. 


MANAGEMENT — All of the officers of P&B are 
men with long experience in the manufacture of 
electrical equipment. R. M. Brumfield, president, was 
one of the founders of P&B 15 years ago in 1933. 
Under the guidance of these men, all efforts are 
directed to the design of high quality special and 
standard relays and assemblies which can be manu- 
factured on a high production basis at low unit cost. 


ENGINEERING AND RESEARCH — Complete 
research and laboratory facilities under the super- 
vision of James F. Rinke, Chief Engineer, are avail- 
able to solve your problems. Models and pilot runs 
can be completed quickly and at reasonable cost. 
In addition, P&B has sales engineering offices in all 
principal cities. Trained technical men work closely 
with you in development problems. 


LOCATION AND LABOR —The Potter & Brum- 
field factory is located in Princeton, Indiana. The 


company is one of the town's primary industries and 


“a stable supply skilled labor is available. Intelligent 


design, favorable labor market and low overhead 


MANUFACTURING FACILITIES — P&B fabri- 
cates almost every part used in relays and other 
assemblies from raw material to finished product. 
Quality control over all the many parts of each 
assembly is maintained. Highly specialized quantity 
production has enabled P&B to install the best 
suited, high speed automatic equipment for maximum 
efficiency in the processing of parts used in these 
assemblies. 


KNOW HOW — P&B not only knows how to design 
relays and similar electro-mechanical assemblies to 
meet your operational requirements, but also how to 
design the assembly so that it can be produced on 
a low cost production basis. Years of specialized 
experience has created this important practical 
knowledge. In addition, these years of specialized 
manufacturing have produced a great stock of tools, 
dies, jigs, and fixtures which ore available for new jobs. 


CUSTOMERS—Nationally known electrical 
appliance and equipment manufacturers are | 
users of P&B components. Among them are: } 
The P. R. Mallory Company, Continental X-Ra 

Corporation, The Lincoln Electric Company, 
Operadio Manufacturing Company, Belmont 
Radio Corporation, Federal Telephone & Radio 


MECHANICAL ASSEMBLIES 


Corporation, Radio Corporation of America, Westinghouse Electric 
Corporation, Stewart-Warner Corporation, Admiral Corporation, 
Stromberg-Carlson Company, Fansteel Metallurgical Corporation, 
J. P. Seeburg Corporation, Servel, Inc., and a host of others. 


are combined to enable P&B to deliver quality 


products at low unit cost. 


CALL IN A P&B TECHNICAL ENGINEER FOR ASSISTANCE IN WORKING OUT YOUR PROBLEM 
Electronic Parts Distributors Stock P&B Standard Relays and Timers. 
Write for the new Product Catalog No. 148 


& wmield 
SALES COMPANY 


551 WEST WASHINGTON BOULEVARD, CHICAGO 6, ILLINOIS—FACTORY AT PRINCETON, INDIANA 


MEMBER _ THE NATIONAL ASSOCIATION OF RELAY MANUFACTURERS 
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If you're fed up with costly motor | Type KS-837 Model 1 
failures — costly in money, repu- 115 a aca ae 
tation and good will — switch to Peng h.p 1140. 
dependable Ostermotors. Long .. « fan duty... 
trouble-free life is inherent in resition? mounting. i 
these motors because of the Qual- 

ity-Emphasis viewpoint which in- 

fluences their design and guides 

their manufacture. For 25 years 

it has been Oster policy to build 

not the most but the best. 


We make both induction (1/50 to 

1/10 h.p.) and universal (1/50 to 

1/4 h.p.) motors. Two types are 

shown here. Standard models can Type EU-450 Model 11. 
be modified to meet your par- «+. universal... 115 
ar requirements. ae ne a pet 
ut Ostermotors to work on your prod a a eatin 

uct, Send us your specifications today. duty... rigid mounting. | 


ee ss 


\ is JOHN OSTER MANUFACTURING CO. 


DEPT. P-15, RACINE, WISCONSIN 


intained 
It is essential that firm contact be main 


llec- 4 
between brush face and commutator Se teaat ‘| 
oat g. Aside from characteristics eee 2 
tor ring- : inti ot co ° 1¢ 

7 intimacy 

material itself Sanath as the angle A 


invo 
other factors are * a ) 
at which the brush rests on th | 


ne in which the commu- 


angle ET eemeeeanl Increase the efficien 
away from the —_— eae we: , and speed of all sold- 
reactio ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


A trailing angle is © 
i tates 
tator or ring TO ; 
t the brush face. A leading oF a 
: :n which the commutator or ring 
is one in 


senan'® best con 

F . : that bes ; ee 
Generally, experience indicates a aa ae KESTER SOLDER COMPANY 
nang achieved by maintaining 4209 Wrightwood Ave., Chicago 39, Ill. 


5° and 20° for PREFERRED Eastern Plant: Newark, New Jersey 


(a) Between 1 trailing position. | SINCE 1899 Canadian Plant: Brantford; Canado 


and 40° for 
leading position. 


*, Morganite pror 


(b) Between 30° 


| 


Considered from any “angle’ 


° a ca 
ducts will serve you faithfully. 2 rf Eo Quel] ty 


S 


QUADRIGA WASHERS 


' To your specifications 


Fulfill the rigid standards of electrical and 
electronic services. 


Make sure, by entrusting your washer require- 
ments to long experience, ample facilities. Any 
quontity, small or large: Special Fiat-Tension 


and Spring—Formed and Drawn—Cupped and a 
Finishing — Friction — Irregular Contour— Dished 

Blanks, etc. Wire terminals. SMALL STAMP- 

INGS, any design. Ask for catalog. y 


THE QUADRIGA MFG. CO. 
Est. 1894 “Half a Century” 
215 West Grand Avenue Chicago 10, Ill. 
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SHELL No. 7365 CAP No. 7364 


e Hello... Consolidated... 
Do You Carry 
Telephone Parts 


in Stock? 


ett Eel I lca ee ele eee anion 


We De!... 


MOUTHPIECES No. 7368, No. 7369, No. 7370 


For years, Consolidated has been a dependable 
source for various types of telephone parts. As 
a result of recent new production-mold-construc- 
tion, we now precision-process these compo- 
nents of high-impact-strength black Phenolic. . . 
are therefore in a position to furnish you finished 
parts from stock — immediately. Samples and 
details awaiting your request. Inquiries invited! 


PRODUCT DEVELOPMENT - MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING + INJECTION MOLDING + COMPRESSION MOLDING 
Bronches: NEW YORK, 1790 Broodwoy + CHICAGO, 549 W. Rondolph Si. + DETROIT, 550 Maccabees Bldg. + CLEVELAND, 46/4 Prospect Av. + BRIDGEPORT, 21! State Sireet. 
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SUPPLIED IN 18 2 CONTACT TYPES 





SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia- 
on above. 

101 Series furnished with 
Y%", .290", 5/16", ¥%", or Ya" 
ferrule for cable entrance. 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite, Assembly meets Novy 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con- 
P-101- % tacts engage both sides of 
- flat plug contacts—double 
contact area. Plugs and 
sockets have molded 
bakelite insulation, ie 

For full details and 
engineering data ask 
for Jones Catalog No. 16, 


JONES MEANS PROVEN QUALITY 




















a 
in PANTHER and DRAGON 
ane Mfg. Corp. 
Rubber Tapes , 2460 W. GEORGE ST CHICAGO 18, ILL 


Testing the tape’s stretchability on a Scott tester, 
as shown here, is only one of a series of quality 
control tests made during various stages of produc- 
tion that make PANTHER and DRAGON Rubber 
Tapes “‘tops in tapes”. You can count on these tapes 
to be strong enough to stretch without breaking . . 
make better splices that will last longer. 

Made by a company in the insulation business 
for nearly 70 years, PANTHER and DRAGON 
Friction and Rubber Tapes pass ASTM and federal 
specifications for electrical and physical properties 
with a wide margin of safety. They have proved 
their worth in successful splicing jobs of all kinds. 
Sold only through recognized independent whole- 

salers. Hazard Insulated 





































*% Standard pressure 
range, 5 to 250 psi 

% Dimensions 234” high 
x 154” dia. 

The extremely compact design of * impregnated coils with- 
stand moisture and con- 
densation 

sults in controls of small size and * Soft insert seats pre- 


THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 











Skinner Electric Solenoid Valves re- 




















Wire Works, Division unusual capacity. They ore built to ane wanes om 
of The Okonite fit into product designs where posi- _ positive action 

° tive, accurate flow-control of prac- %* Stainless steel ports 

Company, Wilkes- eel liquid di highly resistant to corro- 
Barre, Pa. Sey a Sere e. Geeean See sion and wear 


is required. The specifications will % Power consumption 10 


show where and how you can use Watts max. ; 
* Pipe connections to 
specification 


; * Also many = special 
FOR COMPLETE DETAILS AND valves for handling pres- 


CATALOG WRITE TO: sures from 5 to 850 psi 


SKINNER ELECTRIC VALVE DIV. 

(FORMERLY ALLIED CONTROL VALVE DIV.) 
THE SKINNER CHUCK COMPANY 

130 Belden Ave., Norwalk, Conn. 


Skinner Valves profitably. 
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STATORS ann ROTORS 


ARE AVAILABLE TO FIT YOUR OWN FRAME AS AN INTEGRAL PART OF YOUR MACHINE 


before immersion in Bakelite varnish and baked into a permanently 










Many Engineers and Manufacturers have been able to completely un- 








dersell and outdesign their competition by housing Reuland stators and cemented mass. Greatest possible mechanical strength! 

rotors in the framework of their own machines. Ordinary motors cannot compare with Reuland motors in the 
Reuland stators are really armored for heavy-duty service. All wind- quality of their stator windings. 

ings are made of high-strength, heat-resisting Formvar Wire and give Reuland rotors are pressure-cast into a one-piece aluminum unit in- 

unequalled durability. Heavy slot cell insulation, durable insulation on corporating rotor bars, end rings and fan. Heat is dissipated very 

the flexible leads and heavy insulating sleeves on end-connections efficiently because of the excellent heat conducting properties of alumi- 

give special dielectric strength, as well. num and the fact that the fan is cast integrally with the rotor bars — 







in addition, all coil extensions are tied down with a strong tape making for a low inertia, cool-running rotor. 









PP flO LN I il i fl A gn, 






a FURNAKE FRONT 
FLEXIBLE CONDUIT oats FIREHOLE PLATE > 














4—M@TOR | ENO SHIELD \ 
MOTOR CASE — 






VERTICAL S@CTION 
— _ 4 + 









| 
LESS SPACE WAS REQUIRED since the two units were designed as one — 
lower manufacturing costs were obtained since it was unnecessary to purchase | 
i 
| 
| 
| 








One solid shaft connects air discharge fan ond pump directly to 
motor — no separate, cumbersome mounting brackets since motor 
mounts directly to frame of oil burner (and follows the same con- 
tour) — one single unit all the way through — simpler, more com- 
pact construction gives greater rigidity — easiertocrate and ship. 


@ complete motor — greater sales appeal through streamlined appearance and 
less weight because of material economies were a few prime advantages. 


CHECK INTO THE POSSIBILITIES of using Revland stators and roters in 
your equipment, too. Write, wire or phone our factory direct for literature and 


information without delay ! 


Flange Type Brake Vertical Motoreducer 











Standard 






REULAND ELECTRIC COMPANY 


Main Office — Alhambra, Calif. a Factory Office — San Francisco, Calif. 
: Distributors in all principal cities 
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THE RAJAH SOLDERLESS 
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Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
m parts—the base stud (male) which can 
17 be furnished tapped for 6/32”, 8/32”, 
my 610/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 


B e f ore ¥ ou se | ec t y move just pull it off; no screws to bother 


with, no springs to bruise fingers. 


ANY COIL Check the base. | mi; taal apple trot tare nade eee Ne meee 
e 
en? 


PRECISION 
BOBBIN It's right up coon 


Wire Forms 
any shape 


When you buy coils wound on Precision Bobbins, 
you can be sure of two things about the maker of 
that coil: 


I He has consulted a staff of highly specialized 
* engineers about the dielectric properties and 
production problems concerned with the coil base. 


2 He has wound your coils with a judicious ob- 
* servance of both quality and economy factors. 


IF YOU USE COILS, WRITE FOR SAMPLES 
OF PRECISION BOBBINS AND PAPER TUBES. 


M. D. HUBBARD SPRING CO. \ 3: 
PRECISION PAPER been: aw SPRINGS . STAMPINGS * WIRE FORMS 3 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. WASHERS + COTTERS + EXPANSION PLUGS 


Plant *2, 79 Chapel Street, Hartford, Connecticut | 525 CENTRAL AVE PONTIAC, MICH 
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RETAINING RING 
SAVE METAL AND 
MONEY FOR YOU! 


On this finely made rheostat retaining rings 
saved material and assembly time. They save 
money both for Hardwick Hindle, the manufac- 
turer, and for its customers. 

Looking at this application you may say it 
was obviously a “natural,” but there are liter- 
ally thousands of cases where retaining rings 
can save as much or more. 

Examine your machines and products to see 
where the use of these inexpensive modern arti- 
ficial shoulders can cut your costs. 


It's needlessly expensive to hold a mechanism 
in place with unnecessarily big shoulders or 
collars, or to temporize with small cotter pins 
etc., etc. 

Let us show you how these high grade steel 
rings can do a thoroughly efficient job, saving 
money for you and for your customers. 

More and more applications of retaining rings 
are being made every day. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER CO. 
NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN, U. S. A. 
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HOLD THAT 
LINE -VOLTAGE/ 






AGASTAT time DELAY RELAY 


prevents undesirable line voltage drop when 
starting motors simultaneously. The type 1 
will hold that line voltage. 


AGASTAT is reliable and efficient as a time 









Every operation : rod ogee delay instrument with air compressors for air 
| tion and rolling o S- ia 7 : 2 
| BEF ELECTRICAL SHEETS conditioning, compressed air, refrigeration, 
| is rigidly controlled to assure etc. It operates in either horizontal or vertical 
uniform electrical, mechanical, position. Mounting plates, brackets, and cov- 
and physical characteristics. oss ase avallehl © diche heated omens 
FOLLANSBEE SILICON nee at ight semen cut. 
STEEL is manufactured in a May we mail you descriptive literature 





variety of grades and gauges 
suitable for all electrical de- 


sign requirements. ADDRESS AGASTAT DIVISION 

The FOLLANSBEE repre- See SS 
sentative nearest you can fur- a Soe saan 
nish complete information on 


FOLLANSBEE ELECTRI- AMERICAN GAS ACCUMULATOR COMPANY 


CAL SHEETS, as well as the 1027 Newark Avenue, Elizabeth 3, New Jersey 
other FOLLANSBEE SPE- 


CIALTY STEELS: ee a 
@ COLD ROLLED STRIP For High Efficiency 


showing contact arrangement? 















@ POLISHED BLUE SHEETS BAKING and 
@ SEAMLESS TERNE ROLL 
ROOFING DRYING 





Install... 


NALCO 


INFRA-RED 
DRITHERM 


we 






P <i! ee Engineered Especially 


for Production Use 
Nalco Infra-Red Dritherm Lamps are 


, instantly responsive, with no warm-up 
period — long lasting carbon filament, and re- 
inforced, sealed base. Step up your production — 
add more Nalco Infra-Red Dritherm Lamps to 
your drying process — flexible arrangements in 
banks, strips or portable groups. Practical — 


economical, because of low initial and replacement 
costs. 




















eeeroree tock, Write for bulletin 

self - reflecting ee 

type, — or clear DRYING 
glass type for use PROBLEMS 

Soles Offices—New York, Philadelphia, Rochester, Cleveland, Detroit, a eee MADE .GASE” 


Milwaukee. Sales Agents—Chicago, Indianapolis, St. Louis, Kansas City, 
Nashville, Houston, Los Angeles, San Francisco, Seattle; Toronto and 
Montreal, Canada. Plants—Follansbee, W. Va., and Toronto, Ohio. ORITHERM MORTH AMERICAN 
Follansbee Metal Warehouses: : Electric L ane 

Pittsburgh, Pa., Rochester, N.Y., and Fairfield, Conn. 1082 Tyler Street 





St. Louis 6, Mo. 
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PLASKON 


TRADE mama MEGISTEREO 


MOLDED COLOR 


PLASKON DIVISION, wssey » owens « ForD GLASS CO. 


2137 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P, Q, 
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PLASKON MOLDED COLOR 


lends both beauty and utility to the 


TELEX HIGH FIDELITY HEARING AID 


TELEX, Minneapolis, world-famous pioneer in hearing-aid 
developments, secures a practical 100% utilization of the 
many varied features of Plaskon Molded Color, in the 
Telex battery case, earpiece, and display case. 


Highly desirable permanent flesh tones for the earpiece 
are attained with Plaskon. The molded material is warm 
to the touch. It is light in weight, but strong and sturdy. 
The non-porous surface is not affected by weak acids and 
skin moisture. It can be kept clean and sanitary with little 
effort. Highly important in the Telex earpiece is the fact 
that molded Plaskon is a non-conductor of electricity. 


All of these features also apply to the Telex pocket case 
of Plaskon Molded Color, which contains the batteries and 
other mechanism for the pickup and amplifying of sound. 


The Telex display case, into which the battery case and 
earpiece are fitted, illustrates the distinctive appearance 
that can be attained with Plaskon Molded Color for indi- 
vidual requirements. The Telex display case exactly matches 
the flesh tones of the hearing aid units. It is handsome, 
attractive, rich and dignified. The Telex name and trade 
mark are part of the molded design. 


The harmonious, attractive appearance of this entire 
group is an important aid in the mer- 

chandising and sales of these Telex 

products. Write for illustrated book 

showing many efficient applications of 

Plaskon* molding compounds to design, 

production and selling needs. 


*Reg. U.S. Pat. Off. 
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RIVERSIDE MANUFACTURING CO. 
WIRING HARNESSES AND DEVICES 


R.M.C. Wiring Harnesses and Devices are now being used by 
some of the largest refrigerator and appliance manufacturers in 
the field. 
THERE MUST BE A REASON 
R.M.C. maintains its own engineering and experimental depart- 
ments and offers you the following advantages at no extra cost. 
. Engineering service to help you with your problems. 
. Experimental service to maintain constant high standards. 
. Design engineers to develop a product for your specific 
needs. 
. Production engineers to develop short cuts and keep your 
cost at a minimum. 
. Quality control to assure the best in material and work- 
manship. 
. Production control for prompt delivery service. 
R.M.C. can now deliver any type of prefabricated electrical wiring 
harness you may require. All materials used in the fabrication of 
our product will be of the highest quality and approved by 
nderwriters’ Laboratories. 
R.M.C. has recently installed the latest and most modern equip- 
ment available for handling wiring assemblies to reduce pro- 


duction cost. 
LET US QUOTE YOU TODAY 
Send us your blue prints or samples 


RIVERSIDE MANUFACTURING COMPANY 
200 S. River Street Ypsilanti, Mich. 


Manufa¢turers of electrical harnesses and devices, 
cord sets, heater cords for 


RADIOS © REFRIGERATORS »« POWER TOOLS 
STOVES ¢ VENDING MACHINES « AUTOMOBILES 
AUTOMATIC PUMPS » WASHING MACHINES 
AUTOMATIC CONTROLS « RECORD PLAYERS 
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‘AT 15,000 VOLTS 


tae UNIVERSAL 


| 
| 


This insulator, designed for use in luminous tube sign 
work, carries a secondary of 15,000 volts with assured 
safety. Further, it will not carbonize nor corrode under 
long years of service and is unaffected by heat, cola, 
fumes, moisture and most acids. Designing and produc- 
ing tough, sturdy insulators with high efficiency factors 
is the every-day job of Universal engineers and crafts- 
men. If your insulator requirements involve special de- 
signs or specifications, a Universal engineer will be 
glad to assist you. No obligation, of course. 


CLAY PRODUCTS CO. 


1540 EAST FIRST STREET SANDUSKY, OHIO 


eRe MMIC: RE RRR 


PRECISION INSTRUMENT TAPPER 
THE HAMILTON SUPER-SENSITIVE TAPPING MACHINE 


Designed to meet the most exacting requirements 
of precision manufacturers. Patented power trans- 
mission permits centering of tap without cutting, 
and tapping to the very bottom of blind holes 
without tap breakage. Capacity from the smallest 
and finest tap to 10-32 inclusive. Silent and clean 
in operation. Our Bulletin T-47 gives full specifi- 
cations. Write for it today! 


a) ae Yee 
& 


\ TOOL COMPANY 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 

i el 


— 


seg 
4 


—“% 


ef 


They resist 
SUNLIGHT AND WEATHERING—in o 
class by themselves in resistance to 
rubber's worst enemies. 


They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 


They resis? 
ABRASION, CUTTING, CHIPPING — cre 
tough and durable under severe serv- 
ice conditions, 


K 


They resis? 
HEAT—ore exceptionally stable at 
temperatures up to 250° F, 


a 


@ 


They resist 
LOW TEMPERATURE STIFFENING — re- 
tain flexibility ot sub-zero exposure 
over long periods. 


FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories...new unusual applico- 
tions of neoprene. Write E. I. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division F.4, Wilmington 98, Delaware. 
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for example: 


1 


talent 
Py NEOPRENE 


Thor Universal Electric Sander made by Independent 
Pneumatic Too! Company, Chicago, Illinois 


Backing pad and cable jacket on portable 


sander resist aging, oils, abrasion, flexing 


Operating conditions are tough on the 
backing pad of an electric sander. And 
that’s exactly why this manufacturer 
uses Du Pont neoprene. He’s building in 
extra strength and long life . . . added 
sales features for his product. 


Because it’s made of neoprene, the 
backing pad isn’t hurt by constant flex- 
ing while spinning at high speeds. Both 
the pad and the neoprene-jacketed cord 
are resistant to damage from cutting, 
tearing and ever-present abrasive parti- 
cles. In addition, neoprene resists de- 
terioration from oils, greases, and the 
high temperatures often encountered in 
sander service. 


Every day, more and more manufac- 
turers find that it pays to specify neo- 
prene components and neoprene-jack- 
eted cord for their tools and appliances. 


For neoprene resists all the deteriorating 
influences that cause premature failure 
of ordinary rubber parts. They know 
that long service life, low replacement 
and maintenance costs are the mark of 
a quality tool. 


Tune in to Du Pont ‘Cavalcade of Americo” 
Monday nights—8 P.M, EDST, NBC 


gia | 








EVERLOCK wide chisel edges 


flexed under powerful 


GRIP / 
LIKE THIS! 


Stondord 80° Countersunk Stendord Internat 
EverLOCK EverLOCK 


Stonderd Internol-Externo! Standard External | For extra staying power, choose EverLOCK Washers. 
EverLOCK EverLOCK ' . ? 

» No matter how — or how often — your assemblies 

4 are subjected to vibration, strain, expansion or con- 

traction, the many wide chisel edges of EverLOCK 

Washers combine with powerful spring tension to 

effectively resist every conceivable loosening action. 

Illustration in circle gives photographic evidence of 


the extra gripping area provided by each of an 

EverLOCK’s many wide chisel edges. 

Other EverLOCK advantages include (1)) speed and 

ease of application that save time and labor; (2) 
Ve Ro E re elimination of all hazards of stretched bolts and dis- 


THE WASHER THAT WAS THE EDGE tortion of threaded parts. Write for full particulars. 


> ee ee — 3 er en 
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A METER 
Mm) 

Oa / 
DOESN'T FEEL/ Let 


90 as 


A STABILINE Automatic 

Voltage Regulator Type IE limits 
waveform distortion to 3% 
therefore... 


a meter is not affected by the negligible waveform PP. : : 
distortion (3% maximum) of a STABILINE Auto- ge) Mag wan 
matic Voltage Regulator Type IE (Instantaneous — : a 
Electronic). 


110 15 = 120 12 
INPUT VOLTAGE 


TOTAL R.M.S. DISTORTION — PER CENT 


Investigations by Weston Electrical Instrument 

Corp., as to errors due to harmonics in iron-vane 

a-c ammeters or voltmeters, show that waveform 

distortion up to 3% in 60 cycle circuits produce On 

negligible errors not recognized in instrument 

readings. The results are noted in the October 2 

1947 issue of Weston Engineering notes. Since 

a STABILINE Voltage Regulator Type IE has 

a maximum waveform distortion less than 3%, 

it is the ideal equipment to employ for maintaining a constant voltage to electrical apparatus. 


However, negligible waveform distortion is just one of the many outstanding features of a STABILINE 
Automatic Voltage Regulator Type IE. The STABILINE Type IE has no moving parts and is 
completely electronic in operation, It delivers a constant output voltage regardless of variations in 
input voltage or load current. The maximum change in output voltage due to any of these variations 
will not exceed +0.25 of 1%. For input changes only, the change in output voltage will not exceed 
+0.1 of 1%. Speed of correction is in the order of 3 to 6 cycles. 


Numerous models are available in attractive black wrinkle-finish cabinets or for relay rack mounting. 
Complete engineering data is contained in Bulletin 547. 


Write The Superior Electric Co., 1304 Meadow Street, Bristol, Connecticut 


THE SUPERIOR ELECTRIC 


ee eee eee ae eS 





POWERSTAT VARIABLE TRANSFORMERS e VOLTBOX A-C POWER SUPPLY © STABILINE VOLTAGE REGULATORS 
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ARE YOU 
WASTING DOLLARS ON 


sag “4 eS ClaihY 
GF; Te Cae 
ancy 


Motor and electrical parts manufacturers know 
that precision is all-important in lamination 
dies. That is why so many are using Crescent 
as a source of supply. Illustrated is a seven- 
station progressive die producing both rotor 
and stator, with all sections ground. A typical 
4t : Crescent job. Write Crescent for full information. 
HERE’S an easy way 


to keep spring costs from getting out of eee. 
hand. You simply eliminate “luxury” springs. Pett st) 


eta Lt 


A careful study of spring requirements often ere 


reveals no need for such costly complexities 


as “fancy” ends, unnecessary grinding, TOOL AND 


“beautiful” materials and finishes, extremely 


close tolerances or unique designs. DIE COMPANY 


You would be surprised at the thousands of 1780 Southfield Road « Lincoln Park 25, Mich. 
dollars that Lewis Spring engineers have 


saved manufacturers —just by recommend- ‘ iM E R Cc U RY 

ing and supplying the most practical and : 
simple spring or wireform for the specific SWITC ia ES : 
job. Lewis engineers, being familiar with all . 
phases of spring design and manufacture, , AY Ae EE K Cc © i 5 


have a breadth of experience that well quali- 

fies them to judge the spring and wire form . : é p ° 
type, size and style that will suit the purpose d eee mE) : 
best at the lowest cost. : a PF er ae z 
Why not get a spring check-up for YOUR y ’ 
products? There is a Lewis engineer near :¥ a ae eet: 

you who will be glad to analyze your spring . 7 POV saa y. 
requirements with an eye toward saving your : — | i 
money. There’s no obligation. . P : \ )) 


a a 


ula: Caelle 


SwitcH 


: Mercury switches bearing the registered 
LEWIS SPRING & MFG. CO. |: _ trade mark name of ‘‘Mercoid"’ are not sub- 


; ject to open arcing, oxidation, corrosion, q 1 
2646 NORTH AVENUE, CHICAGO 47, Ml. | ° pitting or sticking of the contacting surfaces. ' ig 


Q : There are numerous applications where these % — 
switches have a definite advantage over the ’ 
open contact type switches. 


Mercoid switches are available to the trade 
PRECISION in various designs, sizes and capacities. 

Our engineers gladly offer their assistance : 
in the adaptation of our switches to your 
switch problems. ‘ 

THE FINEST LIGHT SPRINGS AND WIREFORMS Further information cent upon request. . 
OF EVERY TYPE AND MATERIAL ui : 
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Better coatsee 
lor live Wires fe 
wt. 


MARVINOL 


Here’s a new viny] resin that offers many advantages in 


coating or jackets for wiring. For example: 

MORE STABILITY! Marvinol offers superior stability in 
processing and in end products. High molecular weight 
gives it extra toughness and “dryness” . . . yet it is easy 
to formulate by extruding, injection molding or other 
processes ...is among the most versatile of vinyl resins. 
Wire covering made from Marvinol has greater resist- 
ance to heat and light, greater low temperature flexi- 
bility, may be brilliantly or delicately colored, has less 
heat deformation. Marvinol ‘“‘coats and jackets” are 
also highly resistant to oils, acids, foods, aging, wear 
and other normally destructive factors. 


APRIL 1948 


__ oa 


— 
ie 

eset 

— 


= Pe 


MORE UNIFORMITY! 

Marvinol resins are a development of Martin research 
and Martin’s quarter-century of plastics experience. 
They're being produced in the world’s most modern 
chemical plant to assure unexcelled uniformity, and pro- 
duction quantities are now available to processors. The 
Glenn L. Martin Company, maker of Marvinol, does 
not compound or fabricate in the plastics field. If you 
make or coat wire, our sales engineers and customer 
service laboratory offer full technical cooperation. If you 
buy or use finished wire, ask your supplier about Mar- 
Division, The Glenn L. Martin 


vinol. Chemicals 


Company, Baltimore 3, Md. 


IN INTERNATIONAL INSTITUTION 
s, Are Made by Martin.” 

















The Shortest Distance — 
e 


In transmitting power between stationary 
and moving elements Walker-Turner 
Flexible Shafting is the shortest distance 
to efficient operation. 

It goes around components, never inter- 
feres with other assemblies, yet retains full 
direct-connection sensitivity. Use Walker- 
Turner Flexible Shafting also to erase the 
many troubles common to rigid mechan- 
ical couplings—troubles resulting from vi- 
bration, thermal expansion, interferences, 
etc. 

No gears, cams, universals, belts, link- 
ages or other costly components are needed 
when easily-assembled flexible shafting 
goes in. Time and money are saved in 
machining and assembling mechanical 
parts and all the benefits of flexible shaft- 
ing whether for power or control are last- 
ing benefits—simpler servicing, easier 
maintenance, longer trouble-free duty. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Company, Inc., Plainfield, N. J. 






















Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 



















FLEXIBLE FLEXIBLE SHAFTING 


SHAFTING 


Walker-Turner Flexible Shafting 











FLEXIBLE CASING AND TUBING 
FLEXIBLE SHAFT MACHINES 


LAVITE 





OR those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 










out costly rejects. 


request. 





Westinghouse ae 
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A heavy walled paper tube 
core center is used in the 
voltage coil of these watt- 
hour meters to separate the 
coil from the laminated iron 
sections. Helps provide good 
insulation to ground. 











This is typical of the wide use of PARAMOUNT 
paper tubes by leading manufacturers of elec- 
trical, radio and electronic products. With over 
15 years of specialized experience, PARAMOUNT 
can produce exactly the shape and size tubes you 
need for coil forms or other uses. Square, rec- 
tangular, or round. Hi-Dielectric, Hi-Strength. 
Kraft, Fish Paper, Red Rope, or any combination, 
wound on automatic machines. Tolerances plus 
or minus .002”. Made to your specifications or 
engineered for you. 


INSIDE PERIMETERS FROM .592° TO 19.0” 














PARAMOUNT PAPER TUBE COR 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 
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youre 
looking for 
Special 


Iie Y=a0-300>h e-e 


in quantities 
suitable to volume 
production--Call upon 
United-Carr. Our 
Design Engineers 
are available to 
work directly 
with yours-- 


to show you how to 


* CUT COSTS | 


* SPEED PRODUCTION 


* TURN OUT FINER 


FINISHED PRODUCTS © 


UNITED-CARR 
eye Corp. 


SHEETS 
EXTRUSIONS 
CUT AND 
MOLDED PARTS 


Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 
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300-VOLT APPLIANCE-LEAD WIRE 
ALL-ASBESTOS 


Types—Five Standard Colors 


Two 
and other appliances where high 


SMOKELESS:—For hot plates, toasters 
ture and little moisture are encountered. 


tempera 
and other appliances 


MOISTURE-RESIST ANT=—fFor e 


where both heat and moisture 
nductor. 18 A.W. 


lectric ranges, stoves 
resistance are desired. 


Solid or stranded co’ G. to 8 A.W.G. 


APPLIANCE-GROUNDING WIRE 
ALL-ASBESTOS 

okeless and Moisture-Resistant 

metallic port of electric ranges and 


the National Electrical Code. 


300-VOLT 


Two Types—Sm 


Recommended for grounding the 


stoves to ground wire as required by 


Stranded conductor. 14 A.W.G. 


300-VOLT ELECTRIC-STOVE WIRE 
ALL-ASBESTOS 
_and-heat resisting impregnation. 


Outer Covering: Asbestos broid, with flame 


Recommended for wiring 
ble for operating tempera 


hot plates and other heating 
s 200°C. 


ranges, stoves, 
appliances. Svita tures oS high © 
(392° F.) in definitely dry locations. 


Solid or stranded conductor. 18 A.W.G. to 4AW.G. 


ated catalog: 


Fn bod ad 
Ce Py Abed Wy ea 


nT 
ithstands repeated heating and cooling 







Let us send you @ CoP 
‘ 


‘NEasbestos Wire 





wi 3 ; 
ithout hardening, splitting or melting 


Withstands vibration and rough handling 
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Pittsburgh 30, Pa. 





How 65c Worth of 


FELTERS FELT 


Helps a $12,000 Machine 


Make a Good Impression 


SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

ways engaged. 

Replaceable %,” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


BIMVLEX WIRE BGIRI(ITren>s ANDO CUTTERS 
TOOLS ¢ DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
AS ae CRON IAN I a A RN RR ES 


“The inking system is the heart of the addressing F e 7” 

machine”, says Mr. E. R. O’Hara, General Sales | = a FREEDOM 
Manager of the Elliott Addressing Machine Com- & R 

pany, world’s largest manufacturer of automatic OF 
addressing machines. “To insure the success of a 


the inking system, it is of top importance to use the MOVEMENT 


proper felt roll.” 


Felters Felt does this exacting job in every machine 
built by Elliott, throughout the line of 72 models, 
priced from $45 to the special combination 
$12,000 machine illustrated. 


Felt washers are slipped over a metal core and are 
held in place at each end by a flange to form the 
inking rolls. Density of the felt in all the washers 
must -be absolutely standard and unvarying, in 
order to prevent undesirably heavy, wet imprints 
which could blot or smear. Elliott buys many 
different sizes of these washers from The Felters 
Company. Every washer is ready for assembly 
after a single, elementary grinding operation. 


As for durability, these rolls of Felters Felt are ex- oe LARGE CLEARANCES be- 
pected to last for 10 or more years of regular usage. F . a ~ tween core, moving coil, 


Felters Felts have solved many difficult problems. _- — and magnet pole pieces 
Perhaps they can help you. Write for Felters Cut v4 assure freedom of move- 


Felt Parts Manual today. H ee ee 


or = 7 3%", 4%", rectangular 
; \\ ad ma™ and round case. Write 





Dept. D48 for informa- 
tion, 


SH 
THE FELTERS COMPANY 


210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit 
Sales Representajives: San Francisco, St. Louis 


Wake te Palt foe he Pa0ld i Caott 


Senne 
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COIL SPRING SAYS: 


We1co Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 


4 : : * Top product preference is usually dependent on to ualit 
special design and functional requirements of \ : a "ns : a 
in the product. That’s why you want to be sure that the springs 


your machines or equipment. A limited num- | and small parts you put into your product are the best. Our 


ber of standard types are available. Send us policy of using only high grade materials, high-geared pro- 


. . : ducti thods, and t igid, i i i 
vour bluégelnte on d we will design fer you the me ion methods, and our system of rigid. continuous inspec 
tion assure you that U. S. Steel Wire Spring delivers the best 


collector rings that are functionally correct. —- fast! Call us fer infecmation. 


No Order Too Large or Too Small 


THE B. A. WESCHE ELECTRIC CO. 
1626-20 VINE ST. CINCINNATI 10, OHIO 


7.5. STEEL WIRE SPRING? 


7800 FINNEY AVE. * MIicuican 6318 
CLEVELAND 5, 0. 
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ws + Py 
Mate 


rr rea ke 


EEL 


‘4 


ca 


Pat'd & 
Pat'd & Pats. Pend. 
Pats. Pend. 


UG 


SOCKET SCREW PRODUCTS 


(A) The Knurled head of the “Unbrako"” Socket 
Cap Screw makes it slip-proof, fumble-proof and 
time-saving—even if the fingers and heads are 
oily .. . because it can be screwed-in faster and 
farther before a wrench becomes necessary. 


(B) The Knurled Cup Point of the “Unbrako” Socket 
Set Screw makes it a perfect SELF-LOCKER—the 
point digs-in and stays dug, regardless of extreme 
vibration ... it can be used over and over again. 


(C) The Knurling of this “Unbrako” Socket Set 
Screw, as shown, swages the threads so it becomes 
a most excellent SELF-LOCKER, for use where 
points such as: flat, dog, cone and oval, which do 
not lend themselves to knurling, must be used. 

All of our knurled “Unbrako” Set Screws are 
patented and regardless of point they are ex- 
cellent SELF-LOCKERS—so, if it is imperative that 
your Set Screws stay set, write us ... because 
we can lock most any Set Screw application. Ask 
for your copy of the “Unbrako” Catalog. 


Knurling of Socket Write us for the name and 


Screws originated with address of your nearest 
“Unbrako” in 1934. “Unbrako" Industrial Dis- 


tributor. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 594 
BOSTON + CHICAGO + DETROIT + INDIANAPOLIS - ST. LOUIS + SAN FRANCISCO 


MERCURY 
SWITCHES 


5 A 
for water 


actuating 
devices. 
set’ condos: 
ot service; 
vending ma- 1 Ae a for 
chines. tem- ° urners; 
rature regu- water heaters; 
ation: fire feed and speed 
alarms. controls; farm : 
: machinery: rail- ces: 


com. 
road signals, munication 


systems, 
Totally enclosed, oo 
len charged — DURA- 
OOL’S Patented con- 
struction insures millions 
of contacts without fail- 
ure of any part. Explos- 
ion-proof! Absolutely sil- 
ent! 


Here are mercury switch. 
es adaptable to almost 
eny control job. Try them! 
See for yourself their su- 
perior performance. 


Quick deliveries! Write 
today. 


35 AMP — for 
— poe: in. 
stria urnaces: 
’ controls: 65 AMP — extra 
machinery heavy duty; ideal 
it for heavy - for motor starting 


; and other types of 
CANADIAN REPRESENTATIVE 


tough jobs — no 
relay required 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 


DURAKOOL, INC. 


ELKHART, INDIANA 


Quantity 


PRODUCTION 


oi 
GREY IRON CASTING 


Dee 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


A 
oe 
rad 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


a Se eee eee 
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TO MOL 
Than meéTs The eye ~.\! 


y 


pi 


Ta more to judging a container than 
standard tests will show! You want proof 
of undeviating quality, of service you can 
rely upon month after month, of expert pack- 
age-engineering, of a fair price policy. 

All these you get in Union Corrugated Con- 
tainers. Union containers are quality con- 
trolled from tree to finished box. Union owns 
and leases its own timberlands . . . operates 
the largest completely integrated Kraft pulp- 
to-container mill in the world...has four 
modern box plants strategically located for 
able service. 


Union gives you, besides, all the packag- 
ing experience and the mass production 
economies developed in 75 years of leader- 
ship in paper packaging. 

Yes, there are many values you should look 
for when you buy corrugated containers. 


You get them all when you buy boxes identi- 
fied by the famous Union shield. 


OM0N 


UNION BAG & PAPER CORPORATION 
Principal Offices in Woolworth Building, New York 7,.N. Y. 


Corrugated Container Plants; 


Savannah, Ga, + Chicago, ill. + Trenton, N. J. 
Jamestown, N. C. (Highland Container Co., Inc.) 
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EVERY PART ENGINEERED FOR 
THOROUGH DEPENDASBILITY.... 


Pr A E /eclicc motors 


Careful designing and~manufacturing backed by 


rigid testing 4ssur&thorough dependability of 1 


every part in a Lamb Electric Motor and resvlt_in 


satisfactory perfokmance. 


Because of this standard of dependability and per- 
formance,Lamb Electric Motors are beingteamed up 


with more and more af America’s finest products. _®a##-mounted, explosion-proof air- 
craft geared fuel transfer pump motor. 


THE LAMB ELEQTRIC COMPAN 
KENT, OHIO 


Rugged construction 
9 a is a major factor in 

Light-weight uni- em 2 . \ the reliability of this gaaue= 
motor widely used in 


versal motor with x >" a J 
= | eed the field of mech- 
b em 
SQ 
* 


efficient spur gear 
anized equipment. 


speed reducer. ad ned ! 
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Hiigh-style accessories are naturals for 


Brass, for several practical, profitable rea- 
sons. Brass is the best, most receptive 
base metal for either plated or rolled or 
filled merchandise. It’s the easiest metal 
to form, stamp or draw, no matter how 
complicated or finely detailed the design. 
And because of this same unmatched 
workability, Brass makes style changes 


New York Office: 15 Park Row, New York City 
Dayton, Ohio 


APRIL 1948 


plow many items of Men's Attire 


are made of 


Bristol Brass Sheet and Wire? 


easier, quicker and less costly to effect. 

There’s why sales leaders in this field 
use Brass. And many of them use Bristol 
Brass ... also for practical and profitable 
reasons. Bristol quality and specifications 
run uniform from order to order, year in 
and year out. And when new product 
plans are projected, Bristol’s Sales Engi- 


neering Department has sound dollar- 


sense to contribute to the problem. 
Now if you can use the many manu- 
facturing and merchandising advantages 
of Brass in your product, then you are 
invited to sample the service of one of 
America’s most progressive Brass mills 
... Still young and growing faster than 
ever after 98 years. Write to the Sales 
Engineering Dept., here at the mill. 


THE BRISTOL BRASS CORPORATION 


Makers of “Brass since 1850, “Bristol, Connecticut 


Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pennsylvania 
Rochester Office: 616 Temple Building, Rochester, New York . 


Dayton Office: 1607 South Broadway, 


Providence Office: 827 Hospital Trust Building, Providence, Rhode Island 
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@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 


@ Precision machined from the best materials to fit right for faster 
motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. ALL TYPES « ALL SIZES 


@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers er ee 


are ready to work with you on all of your Write today for your copy of the 


commutator problems. New KIRKWOOD CATALOG 


SEND YOUR PRINTS TO DEPT. M showing all types and dimensions 


KIRKWOOD 


ee ee 


THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. © CLEVELAND 15, OHIO 
ee 


reer 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush en right 

at the bench; ready 

fer the layout in «a 
tes. 


few e 
dark blue 


background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accurecy. 


rite tor full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 


IMMEDIATE DELIVERY 
New Heinze Type Z 


FOUR POLE e SHADED POLE e INDUCTION 
MOTOR 3%,” DIA. 


H.P. ratings available from 1/100 to 1/40 at 


free speeds of 1700 RPM. Load speed 1550 RPM. : 
Voltages 115 or 230, 50 or 60 cycles AC. - ELECTRICAL MANUFACTURING 


Specifically designed to drive 6, 8, 10 and 12” : "noduct S ,, 
fans, but has a wide diversity of other applications. : edign 


800 COCO OSE CEEEH ESOS OHI OOO SOEOED EEO OE FED OEEEEEE BEES seeeee eoeect tn 


00% 05006068 000 ORROOSS6SeeeS OO Bas sesecceseseeereese 


Heinze Electric Co 


685 Lawrence Street 3} || Ste ANNOUNCEMENT PAGES 95-98 
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A ALTA 
Control 
Size! 


KEDUCE COST! 


WITH THESE 


NEW ALLIED RELAYS 


The Allied PO and POY 
replacing the DO and DOY relays, 
|W event: 
vantages will have special appeal 


save space, save cost ad- 


marae coe mero (cee cet emer 
craft and other industries requit 
ing medium power, all-purpose 
relays. 


POY RELAY 


A semi-sensitive, dual coil relay 
for operation in vacuum tube or 
other limited power circuits. Sam¢ 
eeelce ame rlerermer ree mmr tee tranny 


as PO. 


DIMENSIONS: 


Same as PO. 


COIL RATING: 
rt p to 110 volts D.C. at 600 milli- 
watts. Not supplied for A.C. 


MOUNTINGS: 
Standard, #6-32 tapped 
Not supplied with stop nuts. 


holes. 


The PO & POY relays are ad- 
aptations of the 
Manoel trees ttc m Sle mear he 
like all other Allied relays 
be obtained hermetically 


well-known 


and 
IER 
hie aled. 


Every part in these 
built relays is designed to deliver 
thoroughly dependable 
with extra long life. For complete 
Teenie Mme Mee oc tel meerr te 
acteristics of the new PO and 
POY and other -precision-built 
Allied Relays, write us for latest 


Allied catalog. 


prec eee 


Service 


ALLIED CONTROL COMPANY, INC. 


NEW YORK 21, 
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a rane 


2 EAST END AVENUE, 


sat. 


PO RELAY 

This relay, shown above in the 4-pole 
model and shown below in the 3-pole 
model, is supplied in 2-, 3- and 4- 
pole normally-closed, normally-open 
or double-throw contacts. Its standard 
silver contacts have carrying capacity 
of 15 amperes at 24 volts D.C. or 
110-volts A.C. non-inductive. 

COIL RATING: A.C. 10.5 volt-amperes 
nominal or 17.5 volt-amperes maxi- 
mum at 25 to 60 cycles and up to 
220 volts. 

D.C. Up to 120 volts at 1 watt mini- 
mum or 8 watts maximum. 

MOUNTING. Standard #6-32 tapped 
holes. Also supplied with #6-32 
stop nuts. 


Cpe ree ee mene 


NEW YORK 





a 


we 


ALL STEEL 
(ADJUSTABLE) 
MOTOR 
SLIDE BASES 


PAT. APPLIED FOR 


CHICAGO 3>,,.TRANSFORMERS 


Designed for simple conversion of domestic radios and electrical 
appliances to the 220 or 230-volt power supplies common in many 
foreign countries. Locking slide switch adjusts to whichever of 
two primary voltages provides best output at local voltage vari- 
ations. Insulated 7-foot cord and plug on input side, standard 
female receptacle on output side. "’Sealed in Steel’’ construction 
assures lasting efficiency in tropical and other adverse climates, 
incorporates vacuum-impregnated core and coil in compound- 
filled, drawn steel case. Three sizes: 50, 100, and 150 load watts. 


Write for further details and prices 


OUTPUT | 


CHICAGO TRANSFORMER 


Division of Essex Wire Corporation 


To carry radial and/or thrust loads in 
small precision mechanisms specify M.P.B. 
Miniature ball bearings. 

We also design and manufacture spe- 
cial bearings. 

Write for complete details in EM-48 


s 


=. 
THIN SA eR Tek 


INCORPORATED 


REENE, NEW HAMPSHIRE. US. A. 


lor small electric coils, reactors and paper tubes 


NEUTRELEC 
ANB Ly 


GUMMED PAPER 


Neutral ph-7 High Dielectric 


NEULTRELEC Gummed eye Tom Tiiltiie i Geli Menem eriin a’ 
to resist the flow of electricity. Entirely free from weak 
SOO eee EL holes or imperfections. Perfect for square 

tangular or round tubes. Write for Oe Ee TIRCRT ATTRA 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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. FURNISH THE STEEL 


If you can supply us with 12 to 24 gauge sheet 
steel, we will buy the steel from you and ship 
pound for pound... 

EITHER 
... LYON standard products—any selection of 
items in production (see partial list below)— 
at regular published prices... 

OR 

. .. your own assemblies, subassemblies, parts, 
etc., for your product—to your specifications— 
in an even wider range of gauges—8 to 30. 


. WILL MAKE 


THE PRODUCT 


A PARTIAL LIST OF LYON PRODUCTS 
© Shelving © Kitchen Cabinets @ Filing Cabinets © Storage Cabinets ¢ Conveyors © Tool Stands ¢ Flat Drawer Files 
© Lockers ® Display Equipment ¢ Cabinet Benches © Bench Drawers © Shop Boxes Service Carts © Tool Trays ¢ Tool Boxes 
© Wood Working Benches © Hanging Cabinets © Folding Chairs © Work Benches ¢ Bar Racks © Hopper Bins © Desks @ Sorting Files 
© Economy Locker Racks © Welding Benches ¢ Drawing Tables © Drawer Units © Bin Units © Parts Cases © Stools ® Ironing Tables 
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In the Switch Gear power installation shown here the 

bus bars, etc. have been given a tight wrap of No. 33 
“SCOTCH” Electrical Tape with Viny! Plastic Backing. 

ma | Notice how this strong stretchy tape follows ail con- 
: tours and provides a continuous, impervious sheath. 


ARE YOU TAKING ADVANTAGE 
OF THIS GREAT NEW TIME SAVER 
for Insulating and Protecting 


Electrical Installations? 


One Tape, No. 33 “SCOTCH” Electrical TAPE with 
Vinyl Plastic Backing, and one operation, replace two 
tapes, rubber and friction, and two application oper- 
ations. 


The thin caliper of No. 33 “SCOTCH” Electrical TAPE 
makes possible a neat, tight wrap that takes up 
minimum room, and insures a snug job that will stay 
that way and render full electrical protection; remain 
oil tight and moisture tight. 


No. 33 “SCOTCH” Electrical TAPE will not soften or 
crack, even when exposed to oil, acids, alkalies. 
Superior outdoor aging qualities prevent cracking 
and checking. 


Used for wrapping wire harnesses on a Segur Taper, 
No. 33 “SCOTCH” TAPE goes on at high speed, 
makes a snug flexible harness. Can be applied in an 
open spiral or in an oil proof, moisture proof sheath. 


All this, of course, cuts maintenance costs and saves 
a lot of money. Write today for a sample roll and 
complete information. 


No. 33 SCOTCH Z-““ TAPE 


BRAND 


ANOTHER 2 PRODUCT 


Made in U.S.A. by 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL 6, MINN. 





But it’s no easy job for motors to hold up ~~ 
under heat, dust splashing and dripping, ~ 


" unless, of course, they are VALLEY Ball 


Bearing Motors. Built to withstand the “rugged” conditions of 
factory life, VALLEY 
MOTORS insure long con- 
tinvous operation with 
heavy loads at high tem- 
peratures. 


There’s a VALLEY made in 
size and horse power fo fit 


any machine design need. 


VALLEY 


ELECTRIC CORPORATION 
4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 


Due to a new development in 
combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we con remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
“—@e every Comparison. 


Write for complete information — sending wire samples — no obligation. 
WIRE STRIPPER CO., E. CLEVELAND, OHIO | 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


J. * WRITE FOR BULLETIN 8-DF * 
Gi eeteree & HUDEPOHL 


sated) }THIRD AND VINE STS. CINCINNATI 2, OHIO 
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STAR PORGELAIN 


FOR EVERY 
Electrical Need 


THERMOLAIN 


if you are designing a new electrical device 
and are not familiar with the many advantages 
of porcelain insulation, let us, who have had 
many years experience, show you how porce- 
lain can be used successfully and in many cases 


more economically. 


In the meantime, write for our booklet ‘Sur- 
vey of Characteristics of Molded Ceramic Prod- 
ucts’ which will give you specific details on 


properties and applications of Star Porcelain. 


MAKERS OF 
ELECTRICAL PORCELAIN 
SINCE 1899 


STAR PORCELAIN COMPANY 


CO ai tcr ime NC dd) ee Ck) NY 
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Molded Plastic Parts 
of this type are 


Duck Fone 


FOR BOONTON 










Paper tubulars up to 
10,600 volts D.C. 

















Electrolytics (series-con- 


nected duals) in ratings 
| 






up to 700 volts D.C.W. 


e @ Higher voltages such‘as in tele- 
vision receivers and oscillographs. 
are met by Aerovox extended-volt- 
age-rating paper tubulars, electroly- 
tics and midget oil-filled capacitors. 
@ Whatever your needs—from space- 

saving capacitors to giant units for 
for single, 250,000 volts = . 1 i 
for series stacked double high-voltage equipment—let us col- 
units. laborate and quote. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


Oil-filled midgets up to 
4000 volts D.C. 















| 

} 

a 

| 

Large stack-mounting 
| units up to 125,000 volts 
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Box Molded by Boonton for Hickok Mfg. Co., Inc., Rochester, N. Y. 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


It’s easy to see through this fine packaging idea. You 
see an excellent product, beautifully packaged in a 
molded plastic box—a decorative cigarette box for 
later. Look again. Maybe you'll begin to see a packag- 
ing idea for your product—one that will more than pay 
off in greatly increased sales! 


Or, perhaps your product doesn’t require packaging, 
but needs a housing or part. Maybe the entire product 
can be produced better, at less cost, by molding it of 
plastic. That’s our business at Boonton. In one big 
plant, we’re equipped to mold the parts and products 
you need . . . from the right raw plastic material . . . 
by the 4 major molding processes. 












Medium or large runs, or frequent regular reruns are 
“our meat.” Try this: 


Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 








Dependable steel products and unequalled 
steel service facilities . . . available for your 
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stage. They've been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for you. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


SEND US YOUR BLUEPRINTS OR SAMPLES 


We'll tell you whether the parts you want can be plastic molded, 
and if they can, how much it will cost. Be sure to include full data 
on conditions of application or use, initial quantities needed, annual 


requirements, and delivery 
date. 
oonlb ¢ 


MOLDERS OF MOST PLASTICS BY MOST METHODS 





steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
a great demand, all sizes are not always in 
. stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates » Sheets e 

Tubing e Allegheny Stainless « Alloy 

Steel e Inland Safety Floor Plate e 

Bolts « Rivets e Metal Working Tools 
& Machinery, etc. 


Josepu T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 
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These gasket data... Free! 


Here’s a handy “working tool” for men who 
use gaskets in the equipment they buy, design, 
or build. There are 20 pages full of up-to-the- 
minute information on resilient sealing materials 
in the new Armstrong’s Gasket and Sealing Ma- 
terials booklet. And it’s yours for the asking. 

Ten technical discussions of the variables influ- 
encing the design of gaskets and gasketed joints 
are liberally illustrated with charts. You will also 
find physical data and typical applications of the 
major types of sealing materials offered by Arm- 
strong—cork compositions, cork-and-synthetic 
rubber compositions, synthetic rubber compounds, 
and fiber sheet packings. 

Get this valuable booklet for your files now. 
Write for your free copy of Armstrong’s Gasket 
and Sealing Materials to Armstrong Cork 
Company, Gaskets and Packings Depart- (A) 
ment, 9504 Arch Street, Lancaster, Pa. 


ARMSTRONG’S GASKETS ¢ PACKINGS @ SEALS 
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ADE MAIK 


TIMING MOTORS 


AND 


TIME MACHINES 


Motor Equipped 

with Patented 

Oil Reservoir 

SYNCHRON motors never need oil- 
‘ing. All moving parts are bathed in 
a sealed-in, life-time supply of oil. 


Rotor Shaft, Reduction 
Train, Output Shaft — 
All Have Double Bearings 


— to reduce vibration and promote 
smooth, effortless operation over 
years and years of uninterrupted 
service. 


Operate in Any 
Position — 


At any angle, upside down, side- 
wise — in any position best suited 
to your convenience — SYNCHRON 
Motors operate with equal efficiency. 


Brass Gears Operate 
Against Steel Pinions 
For Long Life! 


There is no compromise 
for quality in the con- 
struction of SYNCHRON 
Timing Motors and Time 
Machines. Gel all the 
facts in the new SYN- 
CHRON catalog. Write 
for it! And if you have 
any special timing 
problem, feel free to 
call on us for sugges- 
tions. 


var 
HANSEN MANUFACTURING Co., INC. 


Established 1907 a Pioneer in Synchronous Motors 


PRINCETON 3, INDIANA 


1 to 10,000 ohms. Stand- 
ird tolerance, within 
10% plus/minus. 


wv 


Power rating: 2 watts 
average. 


Ww 


Single tap at center can 
be provided. Tapers not 
practical. 


w 


300° mechanical rota- 
tion; 280° electrical, 
without switch, 260° 
with. 


* Clarostat Series 43 wire-wound po- 
tentiometers and rheostats are inter- 
changeable mechanically with composi- 
tion-element Series 37 Clarostat 
contols. Space-savers. Dependable. 
Long-life. Often preferred to larger 
controls for resistance values up to 
10,000 ohms linear. Bakelite body with 


metal cap. With or without power switch. 


* Write for Literature... 


PAL 


PORTH h ae ae em RUN ee 





cs 
cd 


A 


ST RTT eae 
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Wilco Thermometals 
regulate heat in 5 famous 
Automatic Toasters... 
each with individual 


heat control requirements 


29 WILCO THERMOMETALS 
MEET ALL 
BIMETAL APPLICATIONS 


Each of the five famous brands of electric 
toasters mentioned is an individualized prod- 
uct with exclusive features of design and 
operation. In the versatile line of 29 Wilco 
Thermometals (Thermostatic Bimetals), each 
toaster manufacturer found one that met his 
heat regulator requirements precisely. 


Wilco Thermometals are designed for a 
wide variety of bimetal applications includ- 
ing . . . Heat regulation (automatic toaster) 
. .. Temperature indication (thermometer) . . . 
Temperature Control (room thermostat or hot 
water heater) . . . Temperature Compensa- 
tion (voltage regulators and various other 
instruments) . . . Control of a Function with 
temperature change over a range of tem- 
peratures or by auxiliary heating of the 
Thermometal. 


Wilco Thermometals have the adaptability to 
meet every condition of bimetal applica- 
tion . . . the quality to meet the highest 
standards of precision performance . . . plus 
availability in every desirable shape. 


Whatever your requirements for Wilco 
Thermometals, Wilco engineers will gladly 
help you meet them successfully. 


Sy 


uses Wilco 

MORFLEX 

for its high tempera- 
ture deflection rate 


SY 


uses Wilco 
HIGHHEAT 47 

for sensitivity up to 
600° F. 


SY 


uses Wilco 

SAFLEX 

for low stresses at 
high temperatures. 


, 


uses Wilco 
HIGHHEAT 
for temperature resis- 
tance up to 1000° F. 


Y 


uses Wilco 

HT CONSTANT 
for its special 
deflection rate. 


THE H. A. WILSON COMPAN 


HESTNUT 


TREET, NEWARK 
os tf } O31 i 


NEW JERSEY 


SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETAL 


CONTACTS - PRECIOUS METAL BIMETAI 


APRIL 1948 


a aw Pn 


Lea ae: 


WILCO PRODUCTS INCLUDE: 


THERMOSTATIC BIMETALS All temperature ranges, defiec- 
tion rates and electrical resistivities. ELECTRICAL CONTACTS 
Silver—Platinum—Tungsten—Alloys—Sintered Powder 
Metal. SILVER CLAD STEEL For industrial use. NI-SPAN C* 
Constant Modulus Alloy; also low and high expanding Ni- 
Span Alloys. JACKETED WIRE Silver on Steel, Copper, Invar 
and many other combinations. SPECIAL ALLOYS Including 
high conductivity, high strength, Copper Alloys. ROLLED 
GOLD PLATE AND GOLD FILLED WIRE. 

*Reg. Trade Mark, The International Nickel Co., Inc. 
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(1) 1-inch lengths of BH Fiberglas Sleeving slip 
on with ease over the heating element leads— 
the cut ends do not “feather” and slow down 


When Birtman Electric Company embedded the 
heating element in the sole plate of their new 
oneee ra aay Sage eee ~ Te es assembly. BH Fiberglas Sleeving cuts with- 
insurance. Temperatures up to 575° F. in the out fraying, 

aormal ———o ore and 800° F. or better ” (2) BH Fiberglass Sleeving stays flexible as string 
contact with the heating element made a high heat —no hardening varnish or lacquer is used. 


insulation a necessity. Will not split or crack when bent. Assembly 
made easy. 


In BH Fiberglas Sleeving, they found the required 
thermal insulation; dielectric strength demon- 
strated under 1000-1500 volts during insulation 


BH Fiberglas Sleeving is made in standard 36” 
lengths and 500’ coils, or it may be supplied in 
rt lengths to meet specific requirements. Try it 


breakdown test; plus these important assembly our plant, in your product. 


ee 


advantages: 


Bentley, Harris Mfg. Co., Dept. M-21, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for ; 
. ' eee _™ Send samples, pamphlet and prices 


(product) 
on other BH Products as follows: 


operating at temperatures of °F. at volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1 Cotton-base Sleeving and Tubing 
(1) Ben-Har Special Treated Fiberglas 


COMPANY Tubing 


NAME 





ADDRESS 
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made to sell 
with chromel 


v 25- 
otra LD 2 
AVE Sey 


Produsing electrical heating appliances? Then you'll do well to specify the 
exclusive use of durable CHROMEL heating element wire. 

CHROMEL, you know, is the original nickel-chromium resistor wire . . . the 
wire that first made electrical heating practical. It's a smooth, bright 

wire ... free of slivers, nice to handle . . . with uniform resistance, right 
temper for coiling or slitting. Our Catalog M! is loaded with 

helpful technical information . .. want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 tAWTON AVE. @ DETROIT 8, MICHIGAN 
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Hie lilicail | Now Available to 
Customers 


é | “Transformer Data 


~ ~ | = : 
ae 7 Developed out of 38 Years of Building a Line and a Reputation 
se Production facilities of this company, now a division of 
Magnaflux Corporation, permit reasonable deliveries on 


a wide range of transformers — particularly those from 
c O| r S Y% to 25 K.V.A. in rating, with voltages up to 600. We 
are known among a group of discriminating customers 
for quality proved by outstanding performance. Com- 
: plete specifications including information about cases, 
This outstanding new treatment for all types of coil terminals, impregnation, regulation and use should be 
windings, including windings for ignitions, motors, a speed handling your inquiry. Write for the 
transformers and controls, developed and perfected | - 
through the coordinated efforts of the coil engineers | B. F. MILLER TRANSFORMER COMPANY 
and insulating varnish technicians of the Acme Wire BOX 568, TRENTON 4, NEW JERSEY 
Co., is now available to the electrical industry. (Division, Magnefux Corporation) 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 


ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. ermah i] 


NOTE THESE DISTINCT ADVANTAGES! ELECTRICAL FITTINGS 


Completely sealed unit. A dependable source of supply for 


/ Elimination of voids and internal corona due to complete Electrical Terminals, Lugs, Fuse 


impregnation of compound containing nearly 100% 


solids Clips, etc. Write today for cata- 


a ‘ ms ‘ log bulletins, or ask for quotation 
' Qutstanding increase in coil life and continuous re- : 
sistance to breakdown under high voltages (magneto on your sepmemems. 
coils still on test have exceeded 15 times the normal 
life expectancy of standard units!) . H. B. SHERMAN MFC. CO. 
Will stand Navy salt water test, dilute sulphuric acid, tiene earl 
alkalis, transformer oils, and other chemicals. 


/ Absolute uniformity of coil and core dimensions (no 
more space troubles) . 


Simplicity of process economizes on labor and materials. 
Taping or other conventional ground insulations are 


eliminated. 7 Oth A, nnual 


Write today for more information on ACME-MOLD coils. Acme 
can supply the completely impregnated and molded coils, or ELECTRICAL MANUFACTURING 


assist in designing coils, patterns and molds for your own pro- 


duction. ; is Pp f f DS | e 
Awards 

THE ACME WIRE CO. \ 

NEW HAVEN, CONN. 


MAGNET WIRE ° Hiaiaun INSULATIONS ° COILS SEE ANNOUNCEMENT PAGES 95-98 


MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
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7 CA 
Pat Pay ea etch 
yl Ee a LES Me . - “ 
J iy a 
‘7 oe) 


ANY WAY YOU LOOK AT IT... FEDERAL NOARK Motor Starters cut maintenance costs! 


ait ¢ 


BALL BEARING ACTION insures smooth operation, prevents, 
failures in the Federal NOARK Motor Starters. The only moving 
part, a solenoid, rides on ball bearings—right where they count! 


Mechanical trouble can’t develop . . . breakdowns can’t happen! 


Instantaneous choice of manual or automatic positive reset. 


| u 6 e Simplified RESPONSIVE ELEMENT 
e Immediate CONTACT RENEWAL 


e Instant COIL REPLACEMENT 


| X=¥e (Sao) 
Wie eye WOM Fiver ioe Mae ee 


St. Louis, Mo., L. I. City, N. Y. 
SALES OFFICES IN PRINCIPAL CITI&S 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls + Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards + Bus Duct 
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BO YEARS OF SERVICE 
10 INDUSTRY 


SUPPLYING 


WASHERS ona STAMPINGS 


OF EVERY 
DESCRIPTION 
FOR EVERY 


PURPOSE... Hm) Cy) 
UTILIZING ‘o ¢ nt By WASHER 
MORE THAN BIW @ @. | MFG. CO. 


= & .( We 2200 SOUTH BAY STREET 
22,000 SETS E WS Qe MILWAUKEE 7, 


OF DIES i). 5 oo WISCONSIN 


yl LE : The World's 
Let Us Quote \ & 3s te Largest Producer 


On Your Needs! ‘“ of Washers 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteri Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 


For Pottin 
COM POU k DS Radio aes, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and sslnorale for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


FAIRCHILD PRECISION 
LINEAR POTENTIOMETER 


The Fairchild Type 747 precision linear potentiometer was chosen for this 
computer assembly, because of its characteristic advantages of low noise 
level, high resolution, extreme linearity and very long life. 
Because of these inherent qualities, Fairchild potentiometers are commonly 
specified for installation in computer assemblies, calibration controls, servo 
mechanisms, and other instruments demanding unusually high accuracy. 
Contributing to this high accuracy is the low noise level of Fairchild potentiom- 
eters resulting from expert design and construction of the wiping contact 
and winding assembly. These ae assure an absolute a of extra- No. 80 TIMER 
neous signal. 
For complete data on these small precision instruments address: Dept. H, More than 20 _ years 
88-06 Van Wyck Boulevard, Jamaica 1, N. Y. of sturdy reliabili- 
ity. In surface or 
panel mount; AC DC 
single pole, single, 


ad: double throw switch. 


aii 4 Meclil COnPONATION WAISER AUTOMATIC TIMER CORP. 


GRAYBAR BUILDING e NEW YORK 17, N.Y. 
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‘i HERE’s no place for luck, gud¢sswork or hunches 

in producing accurate springs. It takes “know- 
how,” experienced, skillful technicians and up-to-date 
equipment. We have them all. 

During more than 100 years of|wire making experience, 
we have come up against all kinds of spring problems. 
Working them out has given us A vast store of useful 
knowledge. Frequently we find} that a customer’s 
spring “headache” (no matter hqw painful it seems 
to him) is actually a duplicate offone that we have 
already “cured.” And, by taking advantage of our 
superior spring engineering and wire making facilities, 
we are continually improving qur springs and spring 
steels so that we are in a positipn to meet immediately 
any new or unusually difficult spring demands. 

So when you buy springs be sufe to get U-S‘S American. 


They are your assurance of the finest quality. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


Ae U-S*S American waliiti Springs 


< \ 
Te 
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MORE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED PLASTICS ARE WONG 0 


How to cut 


manufacturing costs 
TEXTOLITE LAMINATED IS SUPPLIED 
Perhaps your manufacturing costs can be lowered 


by utilizing G-E Textolite 1834. This low-cost grade of IN FIVE FORMS 
laminated plastics may do your job just as well or maybe 
, even better than more expensive materials you are now SHEETS, TUBES, AND RODS 
using. —These standard shapes 
And if grade 1834 doesn’t meet your requirements, ee 
just remember that there are more than fifty other grades setae eee eae 
of G-E Textolite available. Each of these grades has an 
INDIVIDUAL COMBINATION of properties. None 
are exactly alike. FABRICATED PARTS—G.E. 
Why not investigate the varied grades of Textolite has modern fabricating 
and the five forms in which it is produced. You'll profit. re is tp hl 
Plastics Division, Chemical Department, General Elec- ee See 


° r s parts to your own specifi- 
tric Company, One Plastics Avenue, Pittsfield, Mass. cations. 


quick deliveries. 


GET THE COMPLETE STORY! properties, fabricatin instruc- ; MOLDED-LAMINATED 


tions and detailed information 
Send for the new bulletin G-E about the five forms of Texto- PARTS—Textolite is custom 


TEXTOLITE LAMINATED lite. Fill in and mail the coupon molded directly to shape. 


PLAS1ICS which lists grades, below for your free copy. gan gy ao 


plastics parts produced. 


ee en ee 


PLASTICS DIVISION (BC-4), CHEMICAL DEPARTMENT lL OW-PRESSURE MOLDED 
GENERAL ELECTRIC COMPANY PARTS — Exwomely lerge 
ONE PLASTICS AVE., PITTSFIELD, MASS. and irreguler Textolite 
Please send me the new G-E Textolite laminated plastics bulletin. shapes are custom molded 
by the low-pressure lami- 
ee 54 ee Se ee cone ; nating process. ; 


Firm....... 
POST-FORMEDLAMINATES 


Address , ; ges 2 , ; : —Sheets of Textolite lami- 
nated plastics are custom 
ES > S ee ae ee 4) deen a Ol See oY formed into simple shapes 


GENERAL @ ELECTRIC Pe 


method. 
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Representative RCA types standardized for future equipment designs 


Tubes for today 
and tomorrow 


ERE ARE power tubes, phototubes, and c-r tubes to serve 
H the major requirements of equipment manufacturers 
for a long time to come. The tubes listed are those you can 
depend on now, and for your future designs. 


These RCA types are especially recommended because 
their wide-spread application permits production to be con- 
centrated on fewer types. Such longer manufacturing runs 
reduce costs—lead to improved quality and greater uni- 
formity. Resultant benefits are shared alike by the equipment 
manufacturer and his customers. 


RCA Application Engineers are ready to suggest suitable 
tube types for your design requirements. For further infor- 
mation write RCA, Commercial Engineering, Section DR-71, 
Harrison, N. J. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TOBE DEPARTMENT 


Preferred List of RCA Non-Receiving Types 


CATHODE-RAY TUBES AND CAMERA TUBES 


Kinescopes 
(Projection) 
5TP4 


(Directly Viewed) 
7DP4 


Gas Types 
Vacuum Types 
Multiplier 


Thyratrons 2D21 
Ignitrons 5550 
Rectifiers 3B25 


Voltage Regulators 


Camera Types Oscillograph 
5527 Ty; 


on 
2P23 28P1 
5655 3KP1 
1850-A SUPI 


PHOTOTUBES 


1P41 921 
922 929 
931-A 


GAS TUBES 

3022 884 2050 

5551 5552 5553 5563 

673 816 857-B 866-A 869-8 


0A2 0C3/VR105 0D3/VR150 


POWER AMPLIFIERS AND OSCILLATORS 


(Air-Cooled) 
811 
812 


826 
833-A 
8000 


8005 
8025-A 


TETRODES 


(Air-Cooled) 
4-125A/4D21 


(Water-Cooled) (Air-Cooled) 
8D21 2E24 


TRIODES 
(Forced-Air-Cooled) 
6C24 


7024 9C27 
9C22 889-A 
9C25 892 
889R-A 

892-R 

5588 

5592 


(Water-Cooled) 
9C21 


PENTODES 
(Air-Cooled) 
802 


2E26 828 
807 

813 

815 

829-B 

832-A 


BEAM TUBES 


The world’s most modern tube plant... 
RCA, Lancaster, Pa. | _— 


RADIO CORPORATION of AMERICA 


HARRISON, HM. J. 
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Camcan 


Can Give You Prompt 
Deliveries On 
= SHEET METAL SCREWS 


TEEL or STAINLESS STEEL 
—types “A”, "B” (or "Z") 
and “C” ... all standard sizes, 
heads, threads, points and 
platings. Minimum order, 
100,000 of a kind. Special sizes 
where required. 


An 


Tell us what units (and quan- 

) tities) you need and we'll 
gladly send you samples, quo- 
tations and approximate deliv- 
ery schedules. 


We shall be glad to 
quote you, also, on 
STANDARD MACHINE SCREWS 
BRASS .. . 100,000 Minimum 
STEEL . .. 200,000 Minimum 


SPECIALS =<“ 


W aontiaee facilities for making 
SPECIALS (Steel or Stainless 
Steel) to your specifications . . . or for 
converting your screw-machine parts 
to the cold forged process at substan- 
tial savings. Precision made to close 
tolerances; stronger, tougher, cheaper 
and more durable. All automatic sec- 
ondary operations. 


Give us samples, sketches or blue 
prints, plus supplementary data about 
use, functions, tolerances, etc., so we 
may quote you promptly. 


CAMCAR PRODUCTS CO. 
608 18th Avenue 
ROCKFORD, ILLINOIS 





rN 


W hat? 


A plastics advertisement 


with no parts illustrated? 





No, we didn’t forget to show a group of electrical 
parts molded to precision and within specified 
tolerances demanded by the manufacturer. Water- 
town has hundreds, yes, 
which could be pictured here. But they wouldn't be 
the part you are now drawing blueprints for. That 


is the part we want to convince you we can make 


thousands of such parts 


for you to meet your needs on the nose. 


Why do we know we can do it? Because for 
thirty-five years Watertown has consistently been 
first in the development of new molding techniques, 
new equipment, laboratory testing and engineering 
Over the years Watertown has saved hundreds of 
customers many thousands of dollars by their 
Watertown “know-how”. We can do the same for 
you whether it requires injection, transfer or com- 
pression molding. 


Write us concerning that plastic part you are con- 
templating and let Watertown engineers give you 
their ideas on how it can be done better. It will 
save you money. 


A ‘“‘PLUS’’ Watertown Service 


Periodic testings of all molded parts from basic 
material to finished product are routine in 
Watertown’s completely equipped laboratory. 
Accurate readings in flexural, tensile and com- 
pressive strengths, as well as stress and strain 
curves are obtained from a machine specifically 
designed for the fatigue testing of plastics. 
Fissures, porosity and stray metal inclusions are 
detected by a mew electronic X-ray unit. 


THE WATERTOWN MANUFACTURING CO. 


700 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 


w VYaertoun W 


NAME AS OLD THE PLASTICS INDUSTRY 
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Americans have many reasons to be grateful to 
the appliance industry. For much of the ease, the 
convenience and the healthfulness of modern 
American life is due to modern American appli- 
ances. Delco Products is proud of its part in this 
great industry. Many of the first models of 
famous appliances were powered by especially 
developed Delco Motors. And as these products 
have been consistently improved, so Delco Motors 
have been made ever more efficient and depend- 
able. Built in sizes from 4 to 50 h.p., Delco 
Motors are quiet, compact and designed to fit the 

requirements of the particular applica- 

| tion. Delco Products Division, General 

A o. Motors Corporation, Dayton, Ohio. 


ae nes 
adi ing AP pli 
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CHACE THERMOSTATIC BIMETAL 


BIMETAL 
ELEMENT 


No. 14—Circuit Breaker, product of 


Westinghouse Electric Corporation 


Type AB De-lon Circuit Breaker, a product of 
We-tinghouse Electric Corporation, is shown in a trans- 
parent plastic case to illustrate another typical use of 
Chace Thermostatic Bimetal. For dependability plus 
safety and efficiency, operating parts are enclosed 
and insulated; safety is increased by high interrupting 
capacity. Low resistance results from electrically 
welded connections, low current-density loading and 
the silver alloy contacts which maintain low resistance 
throughout life of the breaker. Underlying principle 
of De-lon Action is a series of slotted plates mounted 
between insulating supports, extending directly over 
contacts, which divide and extinguish arc. The AB 
Circvit Breaker has a combination bimetal thermal 
and magnetic tripping action for instantaneous opera- 
tion on extreme overload or short circuit, with inverse 
time limit. Bimetal trip action is shown above. 


W. M. Chace Company furnishes dependable thermo- 
static bimetal to exacting requirements for actuating 
elements in many such heat-responsive mechanisms. 


va ts Lilo tee 


PB pom come a 


1608 BEARD AVE. DETROIT 9, MICH. 


ETE: 
Lia 


Pees 
DELIVERY 


DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for out- 
side mounting where lower than 
line voltage is desired. Equipped 
with nipple and locknut for 
knockout mounting. Made in 
50-60 cy. — 460/230 volts 
primary, 115 volts secondary. 
Capacities up to 250 V.A., 
inclusive. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Doses Line ? 
Since Nineteen-Nine 


IMMEDIATE DELIVERY 
15,000 ELECTRIC MOTORS 


1/70 H.P. 110 Volt 
1550 R.P.M. 60 Cycle 


Redmond Model 3759-L Shaded Pole, Fan Duty, 
for Horizontal or Vertical Operation 
(Subject to prior sale) 


THE 0. A. SUTTON CORPORATION 


P. O. BOX 1894 PHONE 5-9646 
WICHITA, KANSAS 


Write for 54-page 
illustrated catalog 


ORDER TODAY 
IMMEDIATE DELIVERY 


ILSCO 


LUGS AND 
CONNECTORS 


ILSCO FUSE CLIPS 
BELONG IN YOUR PRODUCTS 


* special alloy material * secure mounting 
* rounded corners * perfect fit for fuse ° 
12% cooler by test °* attractive prices 


lisco Copper Tube & Products, Inc. 
CINCINNATI, OHIO 
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MODEL 260 
VOLT-OHM-MILLIAMMETER 


20,000 Ohms per Volt D.C. 
1,000 Ohms per Volt A.C. 
Volts, A.C. and D.C.: 2.5, 10, 50, 

250, 1000, 5000. 

Milliamperes, D.C.: 10, 100, 500. 
Microamperes, D.C.: 100. 
Amperes, D.C.: 10. 

Decibels (5 ranges): —10 to 52D.B. 


Ohms: 0-2000 (12 ohms center). 
0-200,000 (1200 ohms center). 
0-20 megohms (120,000 ohms 

center). 


Model 260—Size 5%” x 7” x 3%” 

$38.95 
Model 260 in Roll Top Safety Case 
—Size 5%” x9" x 4%". $43.75 
Both complete with test leads and 


32-page Operator's Manual* 
ASK YOUR JOBBER 


For what it buys in sensitivity, precisiompmmad useful ranges, the price of Model 260 
has always purchased value far beyond that of even remotely similar test instruments. Today this 
famous volt-ohm-milliammeter is a finer instrument than ever, with added ranges and with a 
new sub-assembly construction unmatched anywhere in strength and functional design. 
The price is the same. That means, of course, that your investment today buys 
even more in utility and the staying accuracy that distinguish this most popular 
high-sensitivity set tester in the world. 


*No other maker of test instruments provides anything to approach the 
completeness of the pocket-size 32-page Operator's Manual that accompanies 
Simpson Model 260. Illustrated with 12 circuit and schematic 
diagrams. Printed on tough map paper to withstand constant usage. 


“td | il1 ) Sf J 1 SIMPSON ELECTRIC COMPANY @ 5200-5218 W. Kinzie Street, Chicago 44, Ill. 
INSTRUMENTS THAT § STAY ACCURATE In Canada, Bach-Simpson Ltd., London, Ont. 
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Surface » Spherietty » Precision 
ROM 6 


It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 
Strom Steel Ball Co., 1850 So. 


54th Ave., Cicero 50, lilinois. Machines used in 
final lapping oper- 
ation on medium 
and large Strom 
Balls. 


“tUSIVE METAL BALE MANVFATTURER 








TTT ew| 10t Annual 


SPECIAL BY 
ELECTRICAL MANUFACTURING 


PROGRESSIVE p Design 
Awards 


SEE ANNOUNCEMENT + PAGES 95-98 





FOR SALE — ELECTRIC MOTORS 


General Electric 5BA10AJ18D gearmotor 27 volts 
d.c. , 0.7 amps, 110 RPM, 1 ozft .. . John Oster 
A21E12R Series Reversible motor 27 volts d.c., 0.4 
amps, 2 watts output. 2000 new unused motors of 
each type available. Box A-121 


raecing belp® ps. Write fo* 

pe PROGRESS SIVE MEE. t SIGNALING TRANSFORMER FOR SALE 
TON, 

nel 700 G. E. Type SL 150 VA 115 V pri. 6 V Sec. New. 


gwood ST: | 
44 NO All or Part $285 per C. Box A-122 
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SCREWS 





















grab some more 


That’s the idea . . . grab — place — drive... 
grab = place — drive . . . Becomes automatic, 
doesn’t it! If the screws are uniform — all 
regular — you grab a good one every time and 
the work swings along. 


CORBIN SLOTTED 


Your screw fastening needs for wood, metal, composition . . . SCREWS 
can be served better with uniform screws. The easiest way to 
make sure of uniformity in the screws you buy is to specify 
CorBIN every time. 

Because Corin does everything humanly possible to make 
sure that its screws are uniform. Machines are maintained in 
top condition; all products are gage checked in process; trained 
inspectors give each lot a final going-over — and the laboratory 
submits run-of-the-mill samples to exhaustive tests. 

Come to Corsin for Corsin-PHILLips, CorBIN SLOTTED, CORBIN 
SeMs. They're uniform. 

S-81 


CORBIN SCREW 


DIVISION 


THE AMERICAN HARDWARE CORPORATION © NEW BRITAIN, CONN. 


Warehouses: New Britain, New York, Chicago 


CORBIN SEMS 
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TAUPE 


Mma TM aL ay 
money can build or buy! 


awp THE secretis SCINFLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex”’ dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 
SCINTILLA 





For| ECONOMICAL FASTENING 


CALL fatten et / 


Bicago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicogo Suburb) 


Automatic Rivet-Setters «Tubular and Split Rivets in all Rivet Metals _ , 


PORCELAIN 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 


Chicago 
2753 W. North 
Tel. HU-6809 
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Newt BURKE 


QUALITY LINE OF 
\, and V3 hp. CAPACITOR MOTORS 


c e ; 


s y 


Q 


Pr 


4 


RIGID BASE RESILIENT BASE 


peuatlalle a Vghp.-115Vand¥hp.-115/230V-1725 r. p.m. 
60 cycles, Single Phase, General Purpose, Capacitor 
Start, Induction Run, Sleeve Bearings. 


Built-in Automatic Overload Protection Available 
as an Optional Extra. 


Py : Be 
eee Gee uct Poe 


BurKE ELECTRIC COMPANY 24 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HI 

’ . C. = GH 
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The Better Fastening Method rae ane 
Socket Head Cap Screws — 

On production assembly — simple or intricate Socket Set Screws — Socket 

fastening jobs — Holo-Krome Fibro Forged Socket Head Stripper Bolts—Socket 

Screws, the completely Cold Forged Screws made Pipe Plugs — Flat Head 

from special analysis alloy steel and scientifically Socket Cap Screws — Socket 

heat treated, are speeding up assembly because of Screw Keys and Socket Screw 

their Internal Wrenching feature. Holo-Krome Keys Key Sets. 

fit quickly into the Completely Cold Forged sockets 

and positive tightening is assured... All Holo-Krome 

Socket Screw Products are guaranteed to give Un- . . Sold only thru HOLO- 

failing Performance . .. Specify “Holo-Krome”. KROME authorized INDUS- 


TRIAL DISTRIBUTORS. 
THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 
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tarot SOCKET SCREWS 
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TIME DELAY RELAYS 
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Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 


11/4, hours. 


rating of unit. 


3. A. C..and D. 
changeable. 
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Geared differential and positive elec- 
tro-magnetic ‘“‘capstan type’’ clutch 
insure positive operation under ad- 


yer | the edn 


Delay variable up to maximum 


C. Relays inter- 


and D.C. Timing Motors with a wide choice of speed and voltage 
ratings makes possible any desired delay interval from 1 second to 


Automatic instantaneous reset. 


Low inertia of clutch components 
avoids trouble due to vibration and 
shock. 


May be wired for either time delay 
or interval timing functions. 
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